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JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



[Claim(s)] 

[Claim 1] It is NOx when the air-fuel ratio of the flowing exhaust gas is Lean. NOx which was absorbed, 
and the air-fuel ratio of the flowing exhaust gas absorbed theoretical air fuel ratio or when rich NOx to 
emit In the internal combustion engine which has arranged the absorbent in an engine flueway NOx SOx 
absorbed by the absorbent SOx which presumes an amount Amount presumption means, NOx A 
temperature detection means to detect the representation temperature representing the temperature of an 
absorbent, NOx When the air-fuel ratio of the exhaust gas which flows into an absorbent is Lean or 
theoretical air fuel ratio It is alike and NOx. SOx presumed to be absorbed by the absorbent When higher 
than the laying temperature as which the amount exceeded the permissible dose and the above-mentioned 
representation temperature was determined beforehand being alike ~ NOx the air-fuel ratio of the exhaust 
gas which flows into an absorbent -- temporary - rich - carrying out - NOx An absorbent to SOx 
Exhaust emission control device of the internal combustion engine possessing the Air Fuel Ratio Control 
means made to emit. 

[Claim 2] The above-mentioned Air Fuel Ratio Control means is NOx. It is NOx after making rich 
temporarily the air- fuel ratio of the exhaust gas which flows into an absorbent. SOx presumed to be 
absorbed by the absorbent It is NOx when an amount turns into below the amount defined beforehand. 
Exhaust emission control device of the internal combustion engine according to claim 1 which returns 
again the air-fuel ratio of the exhaust gas which flows into an absorbent to Lean or theoretical air fuel 
ratio. 

[Claim 3] It is NOx when the air-fuel ratio of the flowing exhaust gas is Lean. NOx which was absorbed, 
and the air-fuel ratio of the flowing exhaust gas absorbed theoretical air fuel ratio or when rich NOx to 
emit In the internal combustion engine which has arranged the absorbent in an engine flueway NOx SOx 
absorbed by the absorbent SOx which presumes an amount Amount presumption means, NOx A 
temperature detection means to detect the representation temperature representing the temperature of an 
absorbent, NOx It is NOx when the air-fuel ratio of the exhaust gas which flows into an absorbent is Lean 
or theoretical air fuel ratio. SOx presumed to be absorbed by the absorbent It is NOx when lower than the 
laying temperature as which the amount exceeded the permissible dose and the above-mentioned 
representation temperature was determined beforehand. A temperature up means to raise the temperature 
of an absorbent, It is NOx by the temperature up means. It is NOx when the temperature of an absorbent 
carries out a temperature up. The air-fiiel ratio of the exhaust gas which flows into an absorbent is 
temporarily made rich, and it is NOx. An absorbent to SOx Exhaust emission control device of the 
internal combustion engine possessing the Air Fuel Ratio Control means made to emit. 
[Claim 4] It is NOx by the above-mentioned temperature up means. Exhaust emission control device of 
the internal combustion engine possessing a prohibition means to forbid rich control of the air-fiiel ratio 
by the Air Fuel Ratio Control means when the above-mentioned representation temperature does not 
exceed the temperature defined beforehand, even if the temperature of an absorbent carries out a 
temperature up according to claim 3. 

[Claim 5] It is NOx when the air-fiiel ratio of the flowing exhaust gas is Lean. NOx which was absorbed, 
and the air-fuel ratio of the flowing exhaust gas absorbed theoretical air fuel ratio or when rich NOx to 
emit In the internal combustion engine which has arranged the absorbent in an engine flueway NOx SOx 
absorbed by the absorbent SOx which presumes an amount Amount presumption means, NOx A 
temperature detection means to detect the representation temperature representing the temperature of an 
absorbent, NOx It is NOx when the air- fuel ratio of the exhaust gas which flows into an absorbent is rich. 
SOx presumed to be absorbed by the absorbent When lower than the laying temperature as which the 
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amount exceeded thej^missible dose and the above-mentioned representation temperature was 
determined beforehand being alike — NOx Exhaust emission control device of the internal combustion 
engine possessing a temperature up means to raise to raise the temperature of an absorbent. 
[Claim 6] The above-mentioned temperature up means is NOx by carrying out the lag of the ignition 
timing. Exhaust emission control device of an internal combustion engine given in any 1 term of claim 3 
to claim 5 which raises the temperature of an absorbent. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 



1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[Industrial Application] This invention relates to an internal combustion engine's exhaust emission control 
device. 

[Description of the Prior Art] It is NOx when the air-fuel ratio of the flowing exhaust gas is Lean NOx 
which was absorbed, and the air-fuel ratio of the flowing exhaust gas absorbed theoretical air fuel ratio or 
when rich NOx to emit An absorbent is arranged in an engine flueway. NOx An absorbent to NOx When 
it should emit, the theoretical air fuel ratio or a fixed time amount change defined beforehand richly trom 
Lean and the internal combustion engine which, subsequently to Lean, returned the air-fuel ratio of 
gaseous mixture again are well-known in the air-fuel ratio of the gaseous mixture supplied in an engme 

cylinder. . . . 

[0003] However, since sulfur is contained in the fuel and an engine's lubncatmg oil, m exhaust gas, it is 
SOx It is contained and is this SOx. NOx NOx It is absorbed by the absorbent. However, this SOx NOx It 
is NOx even if it makes the air-fuel ratio of the inflow exhaust gas to an absorbent into Rich. It is NOx 
when the temperature of an absorbent is low. It is not emitted from an absorbent, therefore is NOx. SOx in 
an absorbent An amount will increase gradually, however, NOx SOx in an absorbent if an amount 
increases ~ NOx NOx which an absorbent may absorb an amount - gradually ~ falling - just - bemg 
alike ~ NOx an absorbent ~ NOx It will become impossible to almost absorb. 

[0004] Then, NOx It is NOx when the temperature of an absorbent becomes high. The air-fuel ratio of the 
exhaust gas which flows into an absorbent is made rich, and it is NOx. An absorbent to SOx The internal 
combustion engine made to make it emit is already proposed by these people (refer to Japanese Patent 
Application No. No. 162778 [ five to ]). Moreover, NOx SOx absorbed by the absorbent An amount is 
presumed and it is this SOx. When an amount exceeds a permissible dose, it is NOx by the electnc heater. 
It is NOx while raising the temperature of an absorbent. The air-fuel ratio of the exhaust gas which flows 
into an absorbent is made rich, and it is NOx. An absorbent to SOx The internal combustion engine made 
to make it emit is already proposed by these people (refer to Japanese Patent Application No. No. 216145 
[ four to ]). 

[0005] , . . . 

[Problem(s) to be Solved by the Invention] By the way, with the internal combustion engine indicated by 
above-mentioned Japanese Patent Application No. No. 162778 [ five to ], it is NOx. SOx absorbed by the 
absorbent It is NOx irrespective of an amount. It will be NOx if the temperature of an absorbent becomes 
high. The air-fuel ratio of the exhaust gas which flows into an absorbent is made rich. Therefore, NOx It 
is almost SOx to an absorbent. Since the air-fuel ratio of exhaust gas will be made rich and a fuel will be 
vainly consumed at such a case even when not absorbed, the problem that fuel consumption will increase 
is produced. 

[0006] On the other hand, with the internal combustion engine indicated by above-mentioned Japanese 
Patent Application No. No. 162778 [ five to ], it is NOx. An absorbent to NOx An electric heater is made 
to always heat when it should emit. However, NOx It is NOx even if it does not heat an electric heater 
specially, when the temperature of an absorbent is high from the first. An absorbent to SOx In order to be 
emitted, therefore to heat an electric heater in this internal combustion engine, there is a problem that 
useless power is consumed. - 
[0007] 

[Means for Solving the Problem] It is NOx when the air-fuel ratio of the flowing exhaust gas is Lean 
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according to this inventfti order to solve the above-mentioned trouble.ftorbs NOx which the air- 
fuel ratio of the flowing exhaust gas absorbed theoretical air fuel ratio or when rich NOx tc .emit In ^the 
internal combustion engine which has arranged the absorbent in an engme flueway NOx SOx h abs ^.^ 
the absorbent SOx which presumes an amount Amount presumption means, NOx A temperature detection 
means to detect the representation temperature representing the temperature of an absorbent .NOx ^When 
the air-fuel ratio of the exhaust gas which flows into an absorbent is Lean or theoretical air fuel ratio It is 
alike and NOx SOx presumed to be absorbed by the absorbent When higher than the laying temperature 
as which the amount exceeded the permissible dose and representation temperature was determined 
beforehand being alike -- NOx the air-fuel ratio of the exhaust gas which flows into an absorbent - 
temporary - rich - carrying out - NOx An absorbent to SOx The Air Fuel Ratio Control means made to 

F00081 Moreover, in order to solve an above-mentioned trouble according to this invention the above- 
mentioned Air Fuel Ratio Control means is NOx. It is NOx after making rich temporarily the air-fuel ratio 
of the exhaust gas which flows into an absorbent. SOx presumed to be absorbed by the absorbent It is 
NOx when an amount turns into below the amount defined beforehand. He is trying to return again the 
air-fuel ratio of the exhaust gas which flows into an absorbent to Lean or theoretical air fuel ratio. 
[0009] Moreover, it is NOx when the air-fuel ratio of the flowing exhaust gas is Lean, in order to solve 
the above-mentioned trouble according to this invention. It absorbs. NOx which the air-fuel ratio of the 
flowing exhaust gas absorbed theoretical air fuel ratio or when rich NOx to emit In the internal 
combustion engine which has arranged the absorbent in an engine flueway NOx SOx absorbed by the 
absorbent SOx which presumes an amount Amount presumption means, NOx A temperature detection 
means to detect the representation temperature representing the temperature of an absorbent, NOx It is 
NOx when the air-fuel ratio of the exhaust gas which flows into an absorbent is Lean or theoretical air 
fuel ratio. SOx presumed to be absorbed by the absorbent It is NOx when lower than the laying 
temperature as which the amount exceeded the permissible dose and representation temperature was 
determined beforehand. A temperature up means to raise the temperature of an absorbent, It is NOx by the 
temperature up means. It is NOx when the temperature of an absorbent carries out a temperature up. The 
air-fuel ratio of the exhaust gas which flows into an absorbent is temporarily made rich, and it is SOx 
from an NOx absorbent. The Air Fuel Ratio Control means made to emit is provided. 
[0010] Moreover, in order to solve the above-mentioned trouble according to this invention, it is NOx by 
the above-mentioned temperature up means. Even if the temperature of an absorbent carries out a 
temperature up, when representation temperature does not exceed the temperature defined beforehand, a 
prohibition means to forbid rich control of the air-fuel ratio by the Air Fuel Ratio Control means is 
provided. Moreover, it is NOx when the air-fuel ratio of the flowing exhaust gas is Lean, in order to solve 
the above-mentioned trouble according to this invention. It absorbs. NOx which the air-fuel ratio of the 
flowing exhaust gas absorbed theoretical air fuel ratio or when rich NOx to emit In the internal 
combustion engine which has arranged the absorbent in an engine flueway NOx SOx absorbed by the 
absorbent SOx which presumes an amount Amount presumption means, NOx A temperature detection 
means to detect the representation temperature representing the temperature of an absorbent, NOx SOx 
presumed to be absorbed by the NOx absorbent when the air-fuel ratio of the exhaust gas which flows into 
an absorbent is rich It is NOx when lower than the laying temperature as which the amount exceeded the 
permissible dose and representation temperature was determined beforehand. A temperature up means to 
raise the temperature of an absorbent is provided. 

[001 1] Furthermore, it is NOx when an above-mentioned temperature up means carries out the lag of the 
ignition timing, in order to solve the above-mentioned trouble according to this invention. He is trying to 
raise the temperature of an absorbent. 
[0012] 

[Function] By the 1st invention, it is NOx. It is NOx when the air-fuel ratio of the exhaust gas which 
flows into an absorbent is Lean or theoretical air fuel ratio. SOx presumed to be absorbed by the 
absorbent An amount exceeds a permissible dose and it is NOx. It is NOx when the representation 
temperature representing the temperature of an absorbent is higher than the laying temperature defined 
beforehand. The air-fuel ratio of the exhaust gas which flows into an absorbent is temporarily made rich, 
and it is NOx at this time. An absorbent to SOx It is emitted. 

[0013] By the 2nd invention, it is NOx. It is NOx after making rich temporarily the air-fuel ratio of the 
exhaust gas which flows into an absorbent. SOx presumed to be absorbed by the absorbent It is NOx 
when an amount turns into below the amount defined beforehand. The air-fuel ratio of the exhaust gas 
which flows into an absorbent is again returned to Lean or theoretical air fuel ratio. In the 3rd invention 
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NOx When the air-fuel of the exhaust gas which flows into an absorbent is Lean or theoretical air 
fuel ratio It is alike and NOx. SOx presumed to be absorbed by the absorbent An amount exceeds a 
permissible dose and it is NOx. When the representation temperature representing the temperature of an 
absorbent is lower than the laying temperature defined beforehand being alike - NOx the temperature of 
an absorbent is made to rise both - NOx the air-fuel ratio of the exhaust gas which flows into an 
absorbent makes it rich temporarily - having - this time - NOx An absorbent to SOx It is emitted. 
[0014] By the 4th invention, it is NOx. Even if the temperature of an absorbent carries out a temperature 
up, when representation temperature does not exceed the temperature defined beforehand, an air-fuel ratio 
is not temporarily made rich. By the 5th invention, it is NOx. It is NOx when the air-fiiel ratio of the 
exhaust gas which flows into an absorbent is rich. SOx presumed to be absorbed by the absorbent An 
amount exceeds a permissible dose and it is NOx. It is NOx when the representation temperature 
representing the temperature of an absorbent is lower than the laying temperature defined beforehand. The 
temperature of an absorbent is made to rise and it is NOx at this time. An absorbent to SOx It is emitted. It 
is NOx by carrying out the lag of the ignition timing in the 6th invention. The temperature of an absorbent 
is made to rise. 
[0015] 

[Example] if drawing J. is referred to - 1 - an engine body and 2 - a piston and 3 - m an inlet valve and 
6, a suction port and 7 show an exhaust valve and, as for a combustion chamber and 4, 8 shows [ an 
ignition plug and 5 ] an exhaust air port, respectively. A suction port 6 is connected with a surge tank 10 
through the corresponding branch pipe 9, and the fuel injection valve 1 1 which injects a fuel towards the 
inside of a suction port 6, respectively is attached in each branch pipe 9. A surge tank 10 is connected 
with an air cleaner 13 through an air intake duct 12, and a throttle valve 14 is arranged in an air intake 
duct 12. On the other hand, the exhaust air port 8 minds an exhaust manifold 15 and an exhaust pipe 16, 
and is NOx. It connects with the casing 17 which built in the absorbent 1 8. 

[0016] An electronic control unit 30 consists of a digital computer, and ROM (read-only memory)32, 
RAM (random access memory)33, CPU (microprocessor^, the input port 35, and the output port 36 
which were mutually connected by the bidirectional bus 31 are provided. The pressure sensor 19 which 
generates the output voltage proportional to the absolute pressure in a surge tank 10 in a surge tank 10 is 
arranged, and the output voltage of this pressure sensor 19 is inputted into input port 35 through 
corresponding A-D converter 37. When throttle opening turns into idling opening to a throttle valve 14, 
the throttle switch 20 used as ON is attached, and the output signal of this throttle switch 20 is inputted 
into input port 35. The air-fuel ratio sensor 21 is arranged in an exhaust manifold 15, and the output 
voltage of this air-fuel ratio sensor 21 is inputted into input port 35 through corresponding A-D converter 
37. In the exhaust pipe 16 near the input section of casing 17, the exhaust gas temperature sensor 22 
which generates the output voltage proportional to the exhaust gas temperature which flows the inside of 
an exhaust pipe 16 is attached, and the output voltage of this exhaust gas temperature sensor 22 is inputted 
into input port 35 through corresponding A-D converter 37. The coolant temperature sensor 23 which 
generates the output voltage proportional to engine cooling water temperature on the engine body 1 is 
attached, and the output voltage of this coolant temperature sensor 23 is inputted into input port 35 
through corresponding A-D converter 37. Moreover, the rotational frequency sensor 24 which generates 
the output pulse showing an engine rotational frequency is connected to input port 35. On the other hand, 
an output port 36 is connected to an ignition plug 4 and a fuel injection valve 1 1 through the 
corresponding drive circuit 38, respectively. 

[0017] In the internal combustion engine which shows drawing j, , fuel injection duration TAU is 
computed for example, based on a degree type. 

TAU=f-TP-K-FAF - in a constant and TP, basic fuel injection duration and K show a correction factor, 
and FAF shows [ f ] a feedback correction factor here, respectively. The basic fuel injection duration TP 
shows fuel injection duration required to make into theoretical air fuel ratio the air-fuel ratio of the 
gaseous mixture supplied in an engine cylinder. This basic fuel injection duration TP is beforehand found 
by experiment, and is beforehand memorized in ROM32 in the form of a map as shown in drawing _2 as 
the absolute pressure PM in a surge tank 10, and a function of the engine rotational frequency N. If a 
correction factor K is a multiplier for controlling the air-fuel ratio of the gaseous mixture supplied m an 
engine cylinder and it is K= 1 .0, the gaseous mixture supplied in an engine cylinder will serve as 
theoretical air fuel ratio. On the other hand, if the air-fuel ratio of the gaseous mixture supplied in an 
engine cylinder will become larger than theoretical air fuel ratio if set to K< 1.0, namely, it becomes Lean 
and it is set to K> 1 .0, the air-fuel ratio of the gaseous mixture supplied in an engine cylinder will become 
smaller than theoretical air fuel ratio, namely, will become rich. 
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[00181 The feedback cJfcon factor FAF is a multiplier for making an aft ratio correctly in 
__eemenfwi£ theoretical air fuel ratio based on the output signal of the air-fuel ratio sensor 21 
agreement wnn ■ . h air-fuel ratio of the gaseous mixture supplied m an 

Steffi This feedback^coirection factor FAF is movuig 

u^rdown considering about 1.0 as a core, this FAF will ^decrease . ^^^ ™£< 
and if gaseous mixture becomes Lean, it will increase. In addition, FAF is fixed to 1.0 at the tune ot 



0019] The target air-fuel ratio of the gaseous mixture which should be supplied in an <^ 
e the value of a correction factor K, is made to change according to an engine's operational stahis, and 
as It SsTtL example by this invention and the value of the correction factor K after warming-up 
completion is shown in drawing^ , it is beforehand defined as a function of absolute pressure PM and the 
enSne ^ surge tank 10. That is, as shown in drawing 3 from a continuous ; lure 

S S Ae ^owTad-driving field by the side of a low load, K< 1.0, i.e., gaseous mixture, is made into Lean 
from Continuous line pCin a heavy load operating range between a continuous line R and * ^onUnuous 
Une S, the air-fuel ratio of K= 1.0, i.e., gaseous mixture, is made mto theoretical air fuel ratio and J> ^LO, 
i e , gaseous mixture, is made rich at a full load operating range by the side of a heavy load. Furthermore, 
at the" time of idling operation, it is carried out to K= 1 .0, i.e., theoretical air fuel ratio. 
r0020] On the other hand, this correction factor K is made to change according to the engine cooling 
water temperature TW before warming-up completion, as shown in drawing 4 . That is, before warmmg- 
up completion (TW<TWo), a correction factor K (K>=1.0) is enlarged, so that the engine cooling water 
temperature TW is low. In front of warming-up completion (TW<TWo), a correction factor K is 
computed from the relation shown at drawing 4 , and a correction factor K is computed after warmmg-up 
completion (TW>= TWo) from the relation shown in drawing^ . 

[0021] The optimal ignition timing theta is beforehand called for by experiment as the absolute pressure 
PM in a surge tank 1 0, and a function of the engine rotational frequency N, and this optimal ignition 
timing theta is beforehand memorized in ROM32 in the form of a map as shown in drawing 5 . Drawing 6 
shows roughly the concentration of the typical component in the exhaust gas discharged from a 
combustion chamber 3. unburnt [ in the exhaust gas discharged from a combustion chamber 3 so that 
drawing 6 may show ] - oxygen 02 in the exhaust gas which the concentration of HC and CO increases, 
so that the air-fuel ratio of the gaseous mixture supplied in a combustion chamber 3 becomes nch, and is 
discharged from a combustion chamber 3 Concentration increases, so that the air-fuel ratio of the gaseous 
mixture supplied in a combustion chamber 3 becomes Lean. 

[0022] NOx held in casing 17 An absorbent 18 makes an alumina support and at least one chosen from 
Potassium K, Sodium Na, Lithium Li, alkali metal like Caesium Cs, Barium Ba, an alkaline earth like 
Calcium calcium, Lanthanum La, and rare earth like Yttrium Y and noble metals like Platinum Pt are 
supported on this support. An engine inhalation-of-air path and NOx It is NOx about the ratio of the air 
supplied in the flueway of the absorbent 18 upstream, and a fuel (hydrocarbon). It is this NOx if the air- 
fuel ratio of the inflow exhaust gas to an absorbent 18 is called. An absorbent 18 is NOx when the air-fuel 
ratio of inflow exhaust gas is Lean. NOx which was absorbed, and was absorbed when the oxygen density 
in inflow exhaust gas fell NOx to emit An absorption/emission action is performed. In addition, NOx 
When a fuel (hydrocarbon) or air is not supplied in the flueway of the absorbent 18 upstream, the air-fuel 
ratio of inflow exhaust gas is in agreement with the air-fuel ratio of the gaseous mixture supplied m a 
combustion chamber 3. therefore - in this case -- NOx the time of the air-fuel ratio of the gaseous mixture 
by which an absorbent 1 8 is supplied in a combustion chamber 3 being Lean - NOx the gaseous mixture 
which absorbs and is supplied in a combustion chamber 3 - NOx absorbed when the inner oxygen density 
fell It will emit. 

[0023] Above-mentioned NOx It will be this NOx if an absorbent 18 is arranged m an engme flueway. An 
absorbent 18 is actually NOx. Although an absorption/emission action is performed, there is also a part 
which is not clear about the detailed mechanism of this absorption/emission action. However, it is thought 
that this absorption/emission action is performed by the mechanism as shown in drawing,. . Next, it 
becomes the same mechanism even if it uses other noble metals, alkali metal, an alkaline earth, and rare 
earth, although this mechanism is explained taking the case of the case where Platinum Pt and Barium Ba 
are made to support, on support. 

[0024] That is, as the oxygen density in inflow exhaust gas will increase sharply if the air- fuel ratio of the 
gaseous mixture supplied in a combustion chamber 3 is made into Lean and inflow exhaust gas becomes 
Lean, and shown in drawin g 7 (A), it is these oxygen 02. 02 - Or 02 - It adheres to the front face of 
Platinum Pt in a form, on the other hand - NO in inflow exhaust gas ~ the front-face top of Platinum Pt - 
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02- or 02- reacting - lltkt becomes (2 NO+02 ->2N02). Subsequentlyfterated N02 A part is 
nitrate ion N03, as shown in drawing 7 (A), being absorbed in an absorbent f^mbinmg with the 
barium oxide BaO oxidizing on Platinum Pt. - It is spread in an absorbent m a form. Thus, NOx NOx It is 

f^slngtSeSygti density in inflow exhaust gas is high, it is N02 in the front face of Platinum 
Pt It is generated and is NOx of an absorbent. It is N02 unless absorptance is saturated. It is absorbed in 
an' absorbent and is nitrate ion N03. - It is generated. On the other hand, the oxygen density m inflow 
exhaust gas falls, and it is N02. When the amount of generation falls, a reaction goes to hard flow (N03-- 
>N02), and it is the nitrate ion N03 in an absorbent thus. - N02 It is emitted from an absorbent m a form. 
That is, it is NOx if the oxygen density in inflow exhaust gas falls. An absorbent 18 to NOx It will be 
emitted It will be NOx even if the air-fuel ratio of inflow exhaust gas will be Lean, if the oxygen density 
in inflow exhaust gas will fall if the degree of Lean of inflow exhaust gas becomes low as shown m 
drawing 6 , therefore the degree of Lean of inflow exhaust gas is made low. An absorbent 18 to NOx It 

r0026] whence air-fuel ratio of the gaseous mixture supplied in a combustion chamber 3 at this time is 
made rich on the other hand and the air-fuel ratio of inflow exhaust gas becomes rich, it is shown in 
drawings - as - unbumt [ from an engine / a lot of] - HC and CO discharge - having-- this -- unburnt 
^HCand CO - oxygen 02- on Platinum Pt Or you react with 02- and it is made to oxidize, if the air- 
fuel ratio of inflow exhaust gas becomes rich, in order [ moreover, ] for the oxygen density in inflow 
exhaust gas to fall to the degree of pole - an absorbent to N02 it emits - having - this N02 it is shown 
in drawing 7 (B) - as - unburnt - you react with HC and CO and it is made to return Thus, it is N02 on 
the front face of Platinum Pt. When it stops existing, it is N02 from an absorbent to the degree from a 
degree. It is emitted. Therefore, if the air-fuel ratio of inflow exhaust gas is made rich, it is NOx to the 
inside of a short time. An absorbent 1 8 to NOx It will be emitted. 

[0027] that is, the air-fuel ratio of inflow exhaust gas is made rich - not rich - mtroduction unburnt - HC 
and CO ~ 02- on Platinum Pt Or you react immediately with 02- and it is made to oxidize, subsequently, 
02- on Platinum Pt or - even if 02- is consumed ~ yet - unburnt - if HC and CO remain ~ unburnt 
[ this ] ~ NOx emitted by HC and CO from the absorbent And NOx discharged by the engine It is made to 
return Therefore, if the air-fuel ratio of inflow exhaust gas is made rich, it will be NOx to the inside of a 
short time. NOx absorbed by the absorbent 1 8 It is emitted and, moreover, is this emitted NOx. Since it is 
returned, it is NOx in atmospheric air. Being discharged can be prevented. Moreover, NOx An absorbent 
1 8 is NOx even if it makes the air-fuel ratio of inflow exhaust gas into theoretical air fuel ratio, smce it 
has the function of a reduction catalyst. NOx emitted from the absorbent 18 It is made to return. However, 
it is NOx when the air-fuel ratio of inflow exhaust gas is made into theoretical air fuel ratio. An absorbent 
18 to NOx All NOx absorbed by the NOx absorbent 18 since deer emission is not carried out gradually 
Time amount long a little to making it emit is required. 

[0028] it mentioned above ~ as - Lean ~ if gaseous mixture is made to burn ~ NOx NOx It is absorbed 
by the absorbent 18. However, NOx NOx of an absorbent 18 There is a limit in absorptance and it is NOx. 
NOx of an absorbent 1 8 It will be NOx if absorptance is saturated. An absorbent 1 8 is already NOx. It 
cannot absorb. Therefore, NOx NOx of an absorbent 18 It is NOx before absorptance is saturated. An 
absorbent 1 8 to NOx It is necessary to make it emit and, for that purpose, is what NOx to the NOx 
absorbent 18. It is necessary to presume whether it is absorbed. Next, this NOx The presumed approach of 
an absorbed amount is explained. 

[0029] Lean - NOx discharged by the engine per unit time amount, so that an engine load becomes high, 
when gaseous mixture is made to burn since an amount increases - per unit time amount -- NOx NOx 
absorbed by the absorbent 18 NOx discharged by the engine per unit time amount, so that an amount 
increases and an engine rotational frequency becomes high since an amount increases ~ per unit time 
amount - NOx NOx absorbed by the absorbent 18 It increases. Therefore, it is NOx per unit time amount. 
NOx absorbed by the absorbent 18 An amount serves as an engine load and a function of an engine 
rotational frequency. In this case, it is NOx absorbed by the NOx absorbent 18 per unit time amount since 
it can represent that an engine load is also at the absolute pressure in a surge tank 10. An amount serves as 
the absolute pressure PM in a surge tank 10, and a function of the engine rotational frequency N. 
Therefore, at the example by this invention, it is NOx per unit time amount. NOx absorbed by the 
absorbent 1 8 An amount NOXA is beforehand calculated by experiment as a function of absolute pressure 
PM and the engine rotational frequency N, and it is this NOx. The amount NOXA is beforehand 
memorized in ROM32 in the form of the map shown in drawing J (A) as a function of PM and N. 
[0030] On the other hand, it is NOx if the air-fuel ratio of the gaseous mixture supplied in an engine 
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cylinder becomes theore^ air fuel ratio or Rich. An absorbent 18 to NO^^hough emitted, it isNOx 
at this time. A burst size is mainly influenced of the amount of exhaust gas, and an air-fue Iraho That is, 
it is NOx per unit time amount, so that the amount of exhaust gas mcreases. NOx emitted fro- i an 
absorbent 1 8 It is NOx per unit time amount, so that an amount increases and an air-fue , ratio becomes 
rich NOx emitted from an absorbent 18 An amount increases. In this case, as it can represent that the 
amount of e^iaust gas, i.e., an inhalation air content, is also for the product of the engine engine speed N 
ZZ absolute pressure PM in a surge tank 10, therefore is shown in drawing 8 (f ), « is NOx per unit 
time amount. NOx emitted from an absorbent 1 8 An amount NOXD mcreases, so that N-PM becomes 
large. Moreover, an air-fuel ratio is NOx per unit time amount, as it is shown m drawingl (C), ^srnce the 
value of a correction factor K is supported. NOx emitted from an absorbent 1 8 An amount NOXD 
mcreases so that the value of K becomes large. It is NOx per this unit time amount. NOx emitted from an 
TsoXS 18 The amount NOXD is beforehand memorized in ROM32 in the form of the map shown m 

drawing 9 (A) as a function of N, and PM and K. 

fowl] Moreover, NOx When the temperature of an absorbent 1 8 becomes high, it is the nitrate ion N03 
in an absorbent. - Since it becomes easy to decompose, it is NOx. NOx from an absorbent 1 8 The rate of 
emission increases. In this case, NOx The temperature of an absorbent 18 is NOx as it is shown in 
drawing 9 (B), since it is proportional to exhaust gas mostly. The rate Kf of emission becomes so large 
„aT7xhaWt gas temperature TE becomes high. Therefore, NOx When the rate Kf of emission is taken 
into consideration, it is NOx per unit time amount. NOx emitted from an absorbent 18 An amount is 
NOXD and NOx which are shown in drawing 9 (A). It will be expressed with a product with the rate Kf 

?0032Ht mentioned above -- as Lean -- the time of gaseous mixture being made to bum - NOx per unit 
time amount an absorbed amount expresses with NOXA - having - the gaseous mixture of theoretical air 
fuel ratio - or rich - the time of gaseous mixture being made to burn -- NOx per unit time amount smce a 
burst size is expressed with Kf-NOXD -- NOx NOx presumed to be absorbed by the absorbent 18 
Amount sigmaNOX will be expressed with a degree type. 

the sigma NOX=sigma NOX+NOXA-Kf-NOXD above-mentioned was earned out - as - Lean -- the 
time of gaseous mixture (K< 1.0) being made to burn -- NOx NOx it absorbs to an absorbent 18 - having 
- the gaseous mixture (K= 1.0) of theoretical air fuel ratio -- or rich - the time of gaseous mixture (K> 
1 0) being made to bum -- the NO absorbent 18 to NOx It is emitted, therefore, Lean -- gaseous mixture -- 
if carried out by combustion continuing - NOx NOx of an absorbent 18 Absorptance will be saturated, 
so it is shown to drawing J_Q by the example by this invention - as - Lean - gaseous mixture - it carries 
out by combustion continuing - having - NOx NOx absorbed by the absorbent 18 Permissible dose 
Nmax as which amount sigmaNOX was determined beforehand When it exceeds, it is made to make rich 
the air-fuel ratio of the gaseous mixture supplied in a combustion chamber 3. if the air- fuel ratio of 
gaseous mixture is made rich - NOx An absorbent 18 to NOx since it is emitted - sigmaNOX -- rapid ~ 
decreasing ~ sigmaNOX - the amount Nmin of minimums up to - reduction returns Lean the air-fuel 
ratio of gaseous mixture again. 

[0034] However, in exhaust gas, it is SOx. It is contained and is SOx. In an absorbent 18, it is not only 
NOx but SOx. It is absorbed. This NOx SOx to an absorbent 18 An absorption mechanism is NOx. It is 
thought that it is the same as an absorption mechanism. Namely, NOx If it explains taking the case of the 
case where Platinum Pt and Barium Ba are made to support, on support like the time of explaining an 
absorption mechanism As mentioned above, when the air-fuel ratio of inflow exhaust gas is Lean, it is 
oxygen 02. 02 - It has adhered to the front face of Platinum Pt in the form, and is S02 in inflow exhaust 
gas. It is 02 in the front face of Platinum Pt. - It reacts and is S03. It becomes. Subsequently, generated 
S03 It is sulfate ion S042, being absorbed in an absorbent and combining with the barium oxide BaO 
oxidizing further on Platinum Pt. - It is spread in an absorbent in a form. Subsequently, this sulfate ion 
S042 - It combines with barium ion Ba2+, and is a sulfate BaS04. It generates. 
[0035] However, this sulfate BaS04 It decomposes and they are ****** and NOx. It is NOx when the 
temperature of an absorbent 1 8 is low. Even if it makes into Rich the air-fuel ratio of the exhaust gas 
which flows into an absorbent 18, it is a sulfate BaS04. It remains as it is, without being decomposed. 
Therefore, NOx It is a sulfate BaS04 as time amount passes in an absorbent 18. It is NOx as it will 
increase and time amount passes thus. NOx which an absorbent 18 may absorb An amount will fall. 
Therefore, NOx NOx which an absorbent 1 8 may absorb It is NOx while an amount seldom falls. An 
absorbent 18 to SOx It is necessary to make it emit and, for that purpose, NOx. It is what SOx to an 
absorbent 18. It is necessary to presume whether it is absorbed. Next, this SOx An example of the 
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presumed approach of aMCsorbed amount is explained. 

r00361 NOx time the temperature of an absorbent 18 is low - Lean - rich, even if gaseous mixture is 
made tc i bum - even if gaseous mixture is made to burn ~ SOx NOx It is absorbed by the absorbent 18. 
SOx discharged by the engine per unit time amount, so that fuel oil consumption increas es at tins time 
Since an amount increases, it is NOx per unit time amount. SOx absorbed by the absorbent 1 8 SOx 
discharged by the engine per unit time amount, so that an amount increases and an engine rotational 
frequency becomes high Since an amount increases, it is NOx per unit time amount. ^SOx absorbed by the 
absorbent 18 It increases. Therefore, it is NOx per unit time amount. SOx absorbed by the absorbent 18 
An amount SOXA will be proportional to TAU-N (fuel injection duration and engine rotational 
frequency), as shown in drawin g 11 (A). r A . nvt 

[00371 On the other hand, it is NOx. It is NOx, if the air-fuel ratio of the gaseous mixmre supplied m an 
engine cylinder becomes rich when the temperature of an absorbent 18 is high. An absorbent 18 to SOx 
Although emitted, it is SOx at this time. A burst size is mainly influenced of the amount of exhaust gas, 
and an air-fuel ratio. That is, it is NOx per unit time amount, so that the amount of exhaust gas increases. 
SOx emitted from an absorbent 18 It is NOx per unit time amount, so that an amount increases and an air- 
fuel ratio becomes rich. SOx emitted from an absorbent 18 An amount increases. In this case, as it can 
represent that a product with absolute pressure PM is also in the engine engine speed N and a surge tank 
10 therefore is shown in drawin g 11 (B), the amount of exhaust gas, i.e., an inhalation air content is NOx 
per unit time amount. SOx emitted from an absorbent 1 8 An amount SOXD increases, so that N-PM 
becomes large Moreover, an air-fuel ratio is NOx per unit time amount, as it is shown in drawing 11 (C), 
since the value of a correction factor K is supported. SOx emitted from an absorbent 1 8 An amount 
SOXD increases, so that the value of K becomes large. It is NOx per this unit tune amount. SOx emitted 
from an absorbent 18 The amount SOXD is beforehand memorized in ROM32 in the form of the map 
shown in drawin g 12 (A) as a function of N, and PM and K. 

[0038] Moreover, it is NOx as mentioned above. Sulfate BaS04 generated in the absorbent 18 It 
decomposes and ****** is NOx. The temperature of an absorbent 18 is NOx. It will decompose, if the 
laying temperature TEo which becomes settled with an absorbent 1 8, for example, 450 degrees C, is 
exceeded, and it is sulfate ion S042. - It is emitted from an absorbent in the form of S03. In this case, 
NOx It will be NOx if the temperature of an absorbent 18 becomes 450 degrees C or more. It is NOx, so 
that the temperature of an absorbent 18 becomes high. SOx emitted from an absorbent 18 An amount 
increases, by the way, this case - NOx since the temperature of an absorbent 18 can be represented with 
exhaust gas temperature TE, it is shown in drawin g 12 (B) - as - SOx the rate Kg of emission - TE<TEo 
**** - zero - it is -- TE>=TEo It becomes so large that exhaust gas temperature TE will become high if 
it becomes. Therefore, SOx When the rate Kg of emission is taken into consideration, it is NOx per unit 
time amount. SOx emitted from an absorbent 18 An amount is SOXD and SOx which are shown in 
drawing 12 (A). It will be expressed with a product with the rate Kg of emission. 
[0039] As mentioned above, it is SOx per unit time amount. An absorbed amount is expressed with 
SOXA and it is SOx per unit time amount. Since it is expressed with Kg-SOXD, a burst size is NOx. SOx 
presumed to be absorbed by the absorbent 1 8 Amount sigmaSOX will be expressed with a degree type, 
sigma SOX=sigma SOX+SOXA-Kg-SOXD - this SOx Presumed absorbed amount sigmaSOX is the 
estimate calculated quite strictly. Therefore, when not requiring strict nature so much, the mileage of a car 
and an engine's operation time can also be used as presumed absorbed amount sigmaSOX of SOx. 
[0040] Next, it is SOx, referring to drawin g 17 from drawin g 13 . The emission approach is explained. 
drawin g 13 - Lean - the time of burning gaseous mixture -- SOx amount sigmaSOX - permissible dose 
Smax becoming - this time -- exhaust gas temperature TE - laying temperature TEo The case of being 
high is shown. TE>=TEo It will be NOx if the air-fuel ratio of gaseous mixture is sometimes made rich. 
An absorbent 18 to SOx It is emitted. Therefore, it is SOx in this case. Amount sigmaSOX is a 
permissible dose Smax. If it exceeds, the air-fuel ratio of gaseous mixture will be switched a little more 
richly than theoretical air fuel ratio, if the air-fuel ratio of gaseous mixture becomes a little rich - NOx An 
absorbent 18 to SOx since it is emitted - sigmaSOX - decreasing ~ SOx amount sigmaSOX - the 
amount Smin of minimums up to - reduction returns Lean the air-fuel ratio of gaseous mixture again. 
[0041] When the air-fuel ratio of gaseous mixture is theoretical air fuel ratio so that drawing H (C) may 
show, it is the NOx absorbent 18 to SOx. It is not emitted but is NOx. An absorbent 18 to SOx In order to 
make it emit, the air-fuel ratio of gaseous mixture must be made rich. However, even if it makes the air- 
fuel ratio of gaseous mixture into Rich not much, it is proportional to it, and it is SOx. Since it is not 
necessarily emitted, it will be desirable to make the air-fuel ratio of gaseous mixture a little more rich than 
theoretical air fuel ratio in terms of fuel consumption. Therefore, it is SOx as shown to drawing J3_ by the 
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example by this inventi ofllhen it should be made to emit, he is trying toftain the air-fuel ratio of 

KSS^ time of burning gaseous mixture - SOx amount sigmaSOX - 
n^iLSSeSmaxJ becoming - this time - exhaust gas temperature TE - laymg temperature TEo 
C etf K fl^s1nowrTE<TEo It is NOx even if sometimes rieh in the air-fuel ratio of gaseous 
n^xtSr An aSbent 1 8 to SOx It is not emitted but is NOx. An absorbent 1 8 to SOx It is SOx in order 
?__£ iteS^eCerature of an absorbent 18 must be made high. Then, by carrying out the lag of the 
iTtLn the example by this invention at this time, an exhaust gas temperature is raised and 

it is NOx bv it He is trying to raise the temperature of an absorbent 18. 

0043 1 by the way the gaseous mixture of theoretical air fuel ratio - rich - if ignition tuning theta is 
Kid when ga^ ous mixture is made to burn, although exhaust gas temperature TE will usually go up -- 
Lean ~ possibility of carrying out a flame failure if ignition timing theta is delayed when gaseous mixture 
^adeCrnTng - nigh - therefore, Lean - when gaseous mixture is made to burn lag control of ignition 
Sfthetrcannot be performed, moreover, Lean - since there is little calorific value by combustion at 
SSe of low Naka load operation by which gaseous mixture is made to burn, even if it delays ignition 
timSheta - TE>TEo It may not become. Then, it is sigmaSOX>=Smax as drawjngM » shown by the 
contiguous line in the example by this invention. When it becomes, while carrying out the lag of the 
ignition timing theta, the air-fuel ratio of gaseous mixture is made a little more rich than theoretical air 
fuel ratio and it is NOx. An absorbent 1 8 to SOx It is made to emit and, subsequently is 
sigmaSOX<=Smin. If it becomes, he is trying to return Lean the air-fuel ratio of gaseous mixture again. 
On the other hand, even if the lag of the ignition timing theta is carried out and the air-fuel ratio of 
gaseous mixture is made a little rich, as it is shown by the chain line of drawing 14 , it is TE>TEo ui fixed 
time amount deltat. As it returns at the ignition timing of when it does not become, even if it stops lag 
control of ignition timing theta and is shown by the chain line at this time, the air-fuel ratio of gaseous 
mixture is returned to Lean. That is, rich control of an air-fuel ratio will be forbidden m this case. 
[0044] Drawin g 15 is SOx while burning the gaseous mixture of theoretical air fuel ratio. Amount 
sigmaSOX is a permissible dose Smax. It becomes and exhaust gas temperature TE is laying temperature 
TEo at this time. The case of being high is shown. TE>=TEo It will be NOx if the air-fuel ratio of gaseous 
mixture is sometimes made rich. An absorbent 18 to SOx It is emitted. Therefore, it is SOx in this case. 
Amount sigmaSOX is a permissible dose Smax. If it exceeds, the air-fuel ratio of gaseous mixture will be 
switched a little more richly than theoretical air fuel ratio, if the air-fuel ratio of gaseous mixture becomes 
a little rich ~ NOx An absorbent 1 8 to SOx since it is emitted - sigmaSOX - decreasing - SOx amount 
sigmaSOX ~ the amount Smin of minimums up to ~ reduction returns the air-fuel ratio of gaseous 
mixture to theoretical air fuel ratio again. 

[0045] Drawin g 16 is SOx while burning the gaseous mixture of theoretical air fuel ratio. Amount 
sigmaSOX is a permissible dose Smax. It becomes and exhaust gas temperature TE is laying temperature 
TEo at this time. The case of being low is shown. TE<TEo It is NOx even if sometimes rich m the air-fuel 
ratio of gaseous mixture. An absorbent 18 to SOx It is not emitted but is NOx. An absorbent 18 to SOx It 
is SOx in order to make it emit. Temperature of an absorbent 1 8 must be made high. Then, the lag of the 
ignition timing theta is carried out in this case, and it is TE>TEo. While carrying out, theoretical-air-fuel- 
ratio **** also makes the air-fuel ratio of gaseous mixture a little rich, and it is NOx. An absorbent 18 to 
SOx It is made to emit and, subsequently is sigmaSOX<=Smin. If it becomes, while suspending a lag 
operation of ignition timing theta, he is trying to return the air-fuel ratio of gaseous mixture to theoretical 
air fuel ratio again. 

[0046] drawing 17 is rich - the time of burning gaseous mixture ~ SOx amount sigmaSOX ~ permissible 
dose Sman "becoming - this time - exhaust gas temperature TE - laying temperature TEo The case of 
being low is shown, rich - the time of burning gaseous mixture ~ TE>TEo since sigmaSOX will decrease 
if it has become - this time - sigmaSOX>=Sman becoming - there is nothing - therefore, 
sigmaSOX>=Sman becoming - TE<TEo It is at the time. In this case, the lag of the ignition timing theta 
is carried out, and it is TE>TEo. It is carried out and, subsequently is sigmaSOX<=Smin. If it becomes, a 
lag operation of ignition timing theta will be suspended. 

[0047] in addition, the gaseous mixture of theoretical air fuel ratio - or rich - if the lag of the ignition 
timing theta is carried out when gaseous mixture is made to bum - usually - TE>TEo It becomes. 
However, depending on the case, it is TE>TEo. Since it does not become Therefore, when the gaseous 
mixture of theoretical air fuel ratio is made to burn and the lag of the ignition timing theta is carried out, it 
is TE>TEo to fixed time amount. When it does not become, you may make it forbid rich control of an air- 
fuel ratio, moreover, rich - the time of carrying out the lag of the ignition timing theta, when gaseous 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 4/5/2005 



JP,07-217474,A [DETAILED DESCRIPTION] 




Page 9 of 12 



mixture is made to burn^he inside of fixed time amount -- TE>TEo When it does not become, you may 
make it suspend a lag operation of ignition timing. 

[0048] Moreover, although it considers as that the air-fuel ratio of gaseous mixture is rich, or theoretical 
air fuel ratio before warming-up completion so that drawin g4 may show, it is sigmaSOX>=Sman at this 
time. It is NOx that it is also with the approach shown in drawlngi.7 from drawingJS if it becomes. An 
absorbent 18 to SOx It is emitted, it mentioned above » as - Lean the case where gaseous mixture or 
the gaseous mixture of theoretical air fuel ratio is made to burn - setting ~ SOx When it should emit, it is 
supposed that the air-fuel ratio of gaseous mixture is a little more rich than theoretical air fuel ratio. In this 
case, based on the output of the air-fuel ratio sensor 21, feedback control of the air-fuel ratio of gaseous 
mixture is carried out a little more richly than theoretical air fuel ratio. Then, the feedback control of an 
air- fuel ratio is explained, referring to drawin g 18 and drawingJ9 first. 

[0049] As shown in drawing 18 , the air-fuel ratio sensor 21 generates the output voltage V of 0.9 (V) 
extent, when gaseous mixture is rich, and when gaseous mixture is Lean, it generates the output voltage V 
of 0.1 (V) extent. Draw ing 19 shows the feedback control of an air-fuel ratio performed based on the 
output signal of this air-fuel ratio sensor 21, and the routine shown in drawing . 19 is performed by the 
interruption for every fixed time amount. 

[0050] It is distinguished whether the flag F which shows the thing which refers to drawing_19 , and for 
which it should not be rich and feedback control should be first performed in step 50 is set. When Flag F 
is not set, a processing cycle is completed, therefore feedback control is not performed at this time. On the 
other hand, when Flag F is set, it progresses to step 51 and it is distinguished whether the output voltage V 
of the air-fuel ratio sensor 21 is smaller than the reference voltage Vr which is 0.45 (V) extent. At the time 
of V<=Vr, i.e., when an air-fuel ratio is Lean, it progresses to step 52 and the decrement of the delay 
counted value CDL is carried out only for 1. Subsequently, at step 53, it progresses to step 55, after 
progressing to step 54 and setting CDL to TDR, when it is distinguished whether the delay counted value 
CDL became smaller than the minimum value TDR and it becomes CDL<TDR. Therefore, if it becomes 
V<=Vr as shown in drawing 18 , the delay counted value CDL will be made to decrease gradually, and, 
subsequently to the minimum value TDR, CDL will be maintained. 

[0051] When it is distinguished on the other hand that it is V>Vr in step 51 (i.e., when an air-fuel ratio is 
rich), it progresses to step 56 and the increment of the delay counted value CDL is carried out only for 1 . 
Subsequently, at step 57, it progresses to step 55, after progressing to step 58 and setting CDL to TDL, 
when it is distinguished whether the delay counted value CDL became larger than Maximum TDL and it 
becomes CDL>TDL. Therefore, if it becomes V>Vr as shown in drawin gjj? , the delay counted value 
CDL will be made to increase gradually, and, subsequently to Maximum TDL, CDL will be maintained. 
[0052] between the processing cycles of this time [ cycle / last at step 55 / processing ] - the sign of the 
delay counted value CDL - negative [ from forward ] - or it is distinguished from negative whether it 
was reversed to forward. When the sign of the delay counted value CDL is reversed, it progresses to step 
59, and since rich whether it is reversal negative from forward, it is distinguished whether it is reversal to 
Lean Since rich, it progresses to step 60 at the time of the reversal to Lean, and the rich skip value RSR is 
added to the feedback correction factor FAF, and only the rich skip value RSR is made to increase rapidly 
to FAF as thus shown in drawin g 18 . On the other hand, it progresses to step 61 at the time of the 
reversal to Rich from Lean, the RIN skip value RSL is subtracted from FAF, and only the RIN skip value 
RSL is made to decrease rapidly to FAF, as thus shown in drawing 18 . 

[0053] On the other hand, when the sign of the delay counted value CDL was not reversed m step 55 and 
it is distinguished, it progresses to step 62 and it is distinguished whether the delay counted value CDL is 
negative. It progresses to step 63 at the time of CDL<=0, the rich integral value KIR (KIR<RSR) is added 
to the feedback correction factor FAF, and FAF is made to increase gradually, as thus shown m drawin g 
18 . On the other hand, it progresses to step 64 at the time of CDL>0, the Lean integral value KIL is 
subtracted from FAF, and FAF is made to decrease gradually, as thus shown in drawin g_18 . 
[0054] Even if an air-fuel ratio will become Lean temporarily so that drawjng_18 may show for example, 
if such a feedback control approach is adopted, FAF can be prevented from being influenced by this. 
Drawing 20 (A) shows the case where the air-fuel ratio is maintained by theoretical air fuel ratio. At this 
time, an actual air-fuel ratio carries out the core of the theoretical air fuel ratio 14.6, and moves up and 
down, and the average of an actual air-fuel ratio serves as theoretical air fuel ratio 14.6 thus at this time. 
On the other hand, drawing 20 (B) shows the case where the rich integral value KIR is made larger than 
the Lean integral value KIL. In this case, an actual air-fuel ratio is changed inclining toward a nch side as 
a whole and becomes larger than the degree of Lean the time amount whose rich degree nch time amount 
and during this period is Lean, and during this period. Therefore, at this time, the average value of an air- 
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fuel ratio becomes a ricJRe only in about a few to theoretical air fuel ratioft, in the example by this 
SSSi^SSS to make theLerage value of an air-fuel ratio a little rich by makmg the nch mtegral 
value KIR larger than the Lean integral value KIL to theoretical air fuel ratio. tkffPT >j 
m055] aSon, the absolute value of the minimum value TOR which may make larger ttotajm 
skip value RSL the rich skip value RSR shown at drawmgJS for making the average value of n»M 
ratio a Sue more rich than ttieoretical air fuel ratio, and is shown in dmwjngii may be made larger than 
Maximum TOL. Drawing 26 shows the routine for performing Air Fuel Ratio Control from drawing 21 , 
and this routine is performed by the interruption for every fixed time amount. . . 

m056] The basic fuel injection duration TP is computed from the map which refers to dmwmglf ^d 
drawing rich and shown in drawing! in step 100 first. Subsequently, at step 101 ignition timing theta 
ffSmnme~d from the map shown in drawing! . Subsequently, at step 102, it is at the moderation 
oVeS time and it is dfstinguished^vhethtr supply of a fuel is suspended. When supply of a fuel is not 
Upended U progresses to sttp 103 and it is distinguished whether whether an idle switch's 20 being ON 
and a tltt e vaWe 14 are idling opening. When an idle switch 20 is not ON, based on the relation winch 
mog^es to step 105 and is shown in drawing.4 , a correction factor K is computed from an engine s 
operational status based on the relation shown in drawing! from the engine moling water temperate 
TW Subsequently, it progresses to step 106. On the other hand, when an idle switch 20 is turned on in 
step 103, it progresses to step 104, and it is referred to as K= 1 .0 and, subsequently to step 106, 

fo057TAt S step 106, it is distinguished whether a correction factor K is larger than 1 .0. the time of K> 10 - 
- that is rich -- when gaseous mixture should be burned, it progresses to step 1 10. On the other hand, at 
the time of K<=1.0, it progresses to step 107 and it is distinguished whether it is K< 1.0. When it is not 
K< 1 0 (i e when the gaseous mixture of theoretical air fuel ratio should be burned), it progresses to step 
109. on the other hand - the time of K< 1 .0, i.e., Lean, - when gaseous mixture should be burned, it 

progresses to step 108. . — , — • ~ i 1 u 

r0058] The routine of Air Fuel Ratio Control II which the routine of Air Fuel Ratio Control 1 shown in 
step 108 is shown in drawing 23 and drawing 24 , and is shown in step 109 is Air Fuel Ratio Control III 
which is shown in drawing 25 and shown in step 110. The routine is shown in drawing 26 . By these 
routines, about whether feedback control is carried out, the final correction factor K is defined so that it 
may mention later, and if these routines are completed, it will progress to step 111. 
[0059] At step 111, fuel injection duration TAU is computed based on a degree type. 
It ranks second TAU=f-TP-K-FAF, and it is distinguished at step 1 12 whether it is K< 1.0. the time of K< 
1 0 i e Lean the map which progresses to step 1 13 and is shown in drawingl (A) when combustion 
of gaseous mixture is performed to NOx Absorbed amount SOx which NOXA is computed, progresses 
subsequently to step 1 14, and is shown in drawing 1 1 An absorbed amount SOXA is computed. 
Subsequently, at step 1 15, it is NOx. A burst size NOXD is made into zero and, subsequently it is SOx at 
step 1 16. It progresses to step 1 17, a burst size SOXD being used as zero. 

[0060] on the other hand, the gaseous mixture of theoretical air fuel ratio when it is distinguished that it is 
K>=1.0 in step 1 12 - or rich -- the map which progresses to step 1 18 and is shown in drawing_9 (A) when 
gaseous mixture is made to bum to NOx NOx which a burst size NOXD is computed and is shown in 
drawing 9 (B) at step 1 19 The rate Kf of emission is computed. Subsequently, the map shown in drawing 
12(A) at step 1 20 to SOx SOx which a burst size SOXD is computed and is shown at step 121 
subsequently to drawin g 12 (B) The rate Kg of emission is computed. Subsequently, at step 1 22, it is 
NOx. An absorbed amount NOXA is made into zero and, subsequently it is SOx at step 123. An absorbed 
amount SOXA is made into zero and, subsequently to step 1 17, it progresses. 
[0061] NOx presumed to be absorbed based on a degree type at step 117 Amount sigmaNOX is 

computed. ..... . , , 

It ranks second sigma NOX=sigma NOX-NOXA-Kf-NOXD, and at step 124, when it is distinguished 
whether it is sigmaNOXO and it is sigmaNOX<0, after progressing to step 125 and being referred to as 
sigmaNOXO, it progresses to step 126. SOx presumed to be absorbed based on a degree type at step 126 
Amount sigmaSOX is computed. 
[0062] " 

It ranks second sigma SOX=sigma SOX-SOXA-Kg-SOXD, and at step 127, when it is distinguished 
whether it is sigmaSOX<0 and it is sigmaSOX<0, after progressing to step 128 and being referred to as 
sigmaSOX=0, a processing cycle is completed. On the other hand, when it is judged that supply of a fuel 
is suspended in step 102, the termination flag later progressed and mentioned to step 129 is reset, and 
subsequently a processing cycle is completed. 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 4/ 5/2005 



JP,07-217474,A [DETAILED DESCRIPTION] Pa g e 1 1 of 1 2 

[0063] next, drawing IS^drawing 24 - referring to - Lean - the routinl^Air Fuel Ratio Control I 
Performed when gaseous mixture should be burned is explained. It is not nch and it is distinguished 
[ wMcb^efers to drawing 23 and drawing 24 ] whether in step 200, the termination flag is set first 
Ely, sinee feelern^atTon flag is reset, it progresses to step 201 and is SOx. It is distm^ished 
whether the flag 2 is set. Usually, SOx Since the flag 2 is reset, it progresses to step 202 and is SOx. It is 
StinSished whether the flag 1 is set. Usually, SOx Since the flag 1 is reset, it is jumped to step 203^ 
SSSfSUp 203, it is SOx 8 Amount sigmaSOX is an allowed value : Smax^It is * 
exceeded or not. sigmaSOX<=Smax Sometimes it progresses at step 207 and Flag F is reset Therefore 
feedback control of an air-feel ratio is not performed at this time. Subsequently the feedback correction 
factor FAF is fixed to 1.0 at step 208. Subsequently, at step 209, it is NOx. It is df mguished . whether the 
flag is set or not. Usually, NOx Since the flag is reset, it progresses to step 210. At step 210, it is NOx. 
Amount sigmaNOX is an allowed value Nmax. It is distinguished whether it exceeded or not. 
sigmaNOX<=Nmax Sometimes, it progresses to step 1 1 1 of drawing 22 . this time - Lean - gaseous 

mO^oXttheSd, it sets to step 210 and is sigmaNOX>Nmax. When it is judged that it became it 
progresses to step 21 1 and is NOx. A flag is set. NOx If a flag is set, in the following processing cycle it 
will progress to step 212 from step 209, and let a correction factor K be the bigger constant value KK than 
1 0 The air-feel ratio of gaseous mixture is thus switched richly from Lean. Subsequently, at step 213, it 
is NOx Amount sigmaNOX is a lower limit Nmin. It is distinguished whether it became small. 
sigmaNOX>Nmin In between, it jumps to step 1 1 1 and is sigmaNOX>=Nmin. If it becomes, it progresses 
to step 214 and is NOx. A flag is reset. Therefore, sigmaNOX>Nmax It is sigmaNOX<=Nmin as it is 
shown in drawing 10 , when it becomes. The air-feel ratio of gaseous mixture is made nch until it 

becomes. „ , ,. , 

[0066] On the other hand, it sets to step 203 and is sigmaSOX>Smax. Exhaust gas temperature TE which 
progressed to step 204 and was detected by the exhaust gas temperature sensor 22 when it was judged that 
it became is laying temperature TEo. It is distinguished whether it is high. TE>TEo Sometimes it 
progresses at step 205 and is SOx. A flag 1 is set and it is TE<=TEo. Sometimes it progresses at step 206 
and is SOx. A flag 2 is set. 

[0067] SOx It is TE>TEo when a flag 1 is set. Sometimes, it progresses from step 202 at step 21 5, and 
Flag F is set. If Flag F is set, the feedback correction factor FAF will be computed in the feedback control 
routine shown in drawing 19 , and feedback control of air-feel ratio will be started. Subsequently, a 
correction factor K is fixed to 1.0 at step 216. subsequently ~ step 217 - criteria rich integral value KIRo 
Constant value kl the sum considers as the rich integral value KIR - having ~ subsequently - step 21 8 -- 
criteria Lean integral value KILo from - constant value k2 Let the subtracted subtraction result be the 
Lean integral value KIL. That is, the rich integral value KIR is made to increase, and since the Lean 
integral value KIL is made to decrease, feedback control of the air-feel ratio of gaseous mixture will be 
carried out a little more richly than theoretical air feel ratio. 

[0068] Subsequently, at step 219, it is sigmaSOX<=Smin. It is distinguished whether it became or not. 
sigmaSOX>Smin Sometimes it jumps at step 1 1 1 and is sigmaSOX<=Smin. If it becomes, it progresses to 
step 220 and is SOx. A flag 1 is reset, and subsequently to step 221 it progresses, and is SOx. A flag 2 is 
reset, therefore, sigmaSOX>Smax the time of becoming - TE>TEo it is - ** -- it is shown in dramngj.3 
~ as - the air-feel ratio of gaseous mixture - sigmaSOX<=Smin It is supposed that it is a little nch until 
it becomes. . 
[0069] On the other hand, it is SOx. It is TE<=TEo when a flag 2 is set. Sometimes, it progresses from 
step 201 at step 222, and is SOx. After a flag 2 is set, it is distinguished whether fixed time amount deltat 
progress of was done. When having not done fixed time amount deltat progress of, it progresses to step 
215, and feedback control of the air-feel ratio of gaseous mixture is carried out a little richly thus. 
[0070] Subsequently, when fixed time amount deltat progress of is done, it progresses to step 224 and is 
TE>TEo. It is distinguished whether it became or not. this time - TE>TEo it is - if ~ it progresses to step 
215 and drawing 14 is thus shown by the continuous line at this time - as - sigmaSOX<=Smin The air- 
feel ratio of gaseous mixture is maintained a little richly until it becomes, on the other hand, TE<=TEo it 
is „ ** when distinguished, it progresses to step 225 and a termination flag is set. Since it will jump 
from step 200 to step 207 if a termination flag is set, as drawing 1414 is shown by the chain line, lag 
control of ignition timing theta stops, and the air-feel ratio of gaseous mixture is returned to Lean. 
[0071] Next, the routine of Air Fuel Ratio Control II performed when the gaseous mixture of theoretical 
air feel ratio should be burned with reference to draw ing 25 is explained. With reference to drawjng_25 , it 
is not rich, and Flag F is first set in step 300. If Flag F is set, the feedback correction factor FAF will be 
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computed in the feedbacfttrol routine shown in drawmg 1 9 and fcedbaft ntrol of, aii [ -^ ti ^ U 
be started Subsequently, at step 301, it is SOx. It is distinguished whether the flag 2 is set Usually, SOx 
Sh^SSSSfltag 2, /progresses to step 302 and is SOx. It is distinguished whether the flag 1 is 
set Usuallv SOx Since the flag 1 is reset, it progresses to step 303. 

mm A step 303, it is SOx. Amount sigmaSOX is an allowed value Smax. It is distmguished whether it 
exceeded or not. sigmaSOX<=Smax the time - step 304 - progressing - the nchurtegral value m - 
criteria rich integral value KIRo ** - it carries out - havmg - subsequently -- step 305 -- progressing 
me Lean hitegral value KIL - criteria Lean integral value KILo ** - it is earned out. Subsequently, a 
te^mSoTflag is reset in step 306. At this time, the rich integral value KIR and the Lean integral value 
KTL^re reference values KIRo and KILo, respectively. Since it is earned out, feedback control is earned 
out so that the air-fuel ratio of gaseous mixture may turn into theoretical air fuel ratio 
?0073] on the other hand - step 303 - setting - sigmaSOX>Smax if it is judged that it became - step 307 
progressing - criteria rich integral value KIRo Constant value kl the sum considers as the rich integral 
value KIR - having - subsequently - step 308 - criteria Lean integral value KILo from - constant value 
k2 Let the subtracted subtraction result be the Lean integral value KIL. That is, the rich integral value KIR 
is made to increase, and since the Lean integral value KIL is made to decrease, feedback control of the 
air-fuel ratio of gaseous mixture will be carried out a little more richly than theoretical air fuel ratio. 
Subsequently, exhaust gas temperature TE detected by the exhaust gas temperature sensor 22 at step 30y 
is laying temperature TEo. It is distinguished whether it is high. TE>TEo Sometimes it progresses at step 
310 and is SOx. A flag 1 is set and it is TE<=TEo. Sometimes it progresses at step 31 1 and is SOx. A flag 
2 is set 

[0074] SOx It is TE>TEo when a flag 1 is set. Sometimes, it progresses from step 302 at step 313, and is 
sigmaSOX<=Smin. It is distinguished whether it became or not. sigmaSOX>Smin If it becomes 
sigmaSOX<=Smin, sometimes it jumps at step 306, and it progresses to step 314, and is SOx. A flag 1 is 
reset, and subsequently to step 3 1 5 it progresses, and is SOx. A flag 2 is reset, therefore, 
sigmaSOX>Smax the time of becoming - TE>TEo it is - ** - it is shown in drawing 15 - as - the air- 
fuel ratio of gaseous mixture - sigmaSOX<=Smin It is supposed that it is a little nch until it becomes. 
[0075] On the other hand, it is SOx. It is TE<=TEo when a flag 2 is set. Sometimes, it progresses from 
step 301 at step 312, and constant value alpha is subtracted from ignition timing theta. That is, the lag of 
the ignition timing theta is carried out. Subsequently, it progresses to step 313. Therefore, it is 
sigmaNOX<=Smin as shown in dra wing 16 at this time. While the lag of the ignition timing theta is 
carried out until it becomes, feedback control is carried out so that the air-fuel ratio of gaseous mixture 
may become a little more rich than theoretical air fiiel ratio. 

[0076] next, rich with reference to drawing 26 - Air Fuel Ratio Control III performed when gaseous 
mixture should be burned A routine is explained. With reference to drawing 26 , it is not rich, and Flag F 
is first reset in step 400. Therefore, feedback control of an air-fuel ratio is not performed at this time. 
Subsequently, the feedback correction factor FAF is fixed to 1.0 at step 401. Subsequently, at step 402, it 
is SOx. It is distinguished whether the flag is set or not. Usually, SOx Since the flag is reset, it progresses 
to step 403. At step 403, it is SOx. Amount sigmaSOX is an allowed value Smax. It is distinguished 
whether it exceeded or not. sigmaSOX<=Smax Sometimes it progresses at step 406 and a termination flag 
is reset 

[0077] On the other hand, it sets to step 403 and is sigmaSOX>Smax. Exhaust gas temperature TE which 
progressed to step 404 and was detected by the exhaust gas temperature sensor 22 when it was judged that 
it became is laying temperature TEo. It is distinguished whether it is high. TE>TEo Sometimes it jumps at 
step 406 and is TE<=TEo. Sometimes it progresses at step 405 and is SOx. A flag is set. 
[0078] SOx If a flag is set, it will progress to step 407 from step 402, and constant value alpha will be 
subtracted from ignition timing theta. That is, the lag of the ignition timing theta is carried out. 
Subsequently, at step 408, it is sigmaSOX<=Smin. It is distinguished whether it became or not. 
sigmaSOX>Smin Sometimes it jumps at step 406 and is sigmaSOX<=Smin. If it becomes, it progresses to 
step 409 and is SOx. A flag is reset. Therefore, sigmaSOX>Smax It is sigmaSOX<=Smin as it is shown in 
drawin g 17 , when it becomes. The lag of the ignition timing theta is carried out until it becomes. 
[0079] ^ 
[Effect of the Invention] NOx SOx absorbed by the absorbent It is NOx, without using a useless fuel or 
useless power. It can be made to emit from an absorbent. 
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3i'L** f c>NOx mn<7>i&m&i> t tn^m&izn 
t> z't> ?*mfc t: - * * tragi 1 4 < x i> n o x mtmifrb 
sOx *«J!ciB$*L, iot:oMlti±S^K-? 
*jn»i-4fc#u#^fc*a.wi»$ft4 t v»o w«*» 

^5>4o 

[0 0 0 7] 

a iz&stw t- x ttif, st A-r * amr; # * o^BJt** »; - 
ftth-r^NOx iR«#j*«M»wca»i*jtcE«Lfci*j«s 

tHM{Zj3V»T, NOx iRJRSiJt-^iR^tlTv^SOx fi 

£it5Ei-4sox nox fURffloaK* 

ttm-t 2>Kmi&mzm&ir h^mm^t , no, © 

JtOfc iCNOx ^aJKiRl|XvSftTv>4£«5g<sft4 
SOx ** i ff§*^SIx.^c)'ft*i£*75 s ^^*'btL/c 
KjgfflKJ: •) <>*v»t ii:iiNO« (RJRffluaEAf *«f 
^*-X<0^Jt*-B#^ic; 7fi:LTNOx fRJRS'J*> 

[0 0 0 8] itz, *|&WUJ:*Llf±J60W«jft*J!fft 

A-T 4 MSt *>£BJt * -Bf W \Z 'J y »= L fc»N O 
x i&JlX#JKKJ|X$ftTv>4fcii5fe<*ft4SOx mt^tb 
JgfcfcftfcSttTKfcofci ICNOx SUIXSUKiSA-f 

<t CLtv>4. 

[0 0 0 9] ifc, *»W»^i:*tlf±|EW«^*gffti- 
4£#.:> sEA-r-S^^O^Jt^'t-xoi: &\z 

(iNOx *irjrl, »£ A-t ^ m% if ^mittm^^ 
Bitxif) vrntzizimuLtzNOx imta-r^N 

Ox ©JRffl*.«H»SC«K|*iUE*Lfert«l«MU4Jv» 
T, NOx "RJ|X#JK«Ri|X$ft-t>>4S0x *£flt;ei-4 

sox *it^#st, nox i&itmwBzift&t&tt 
*ra**ai-*ffls»ai^«:fc, no, fUDaflustA 

NOx ®i|X#Jtw«Ri|X<*ftTv>4 i*5£c*ft4 SOx Mitf 

Hfi^tSCiiNO, TO#J<oiSJ*£ii#?-£-tf4#m 
#ia^St;J:t)NOx i«MX#joiajK**#ift-*L 
i&fcftfcfciKNOx RJRJWtcaA-ri^^OfflR 
J£*-B#«JU'; y^.-LTNOx«RJRSJ^«b SOx =£r *Sc 
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4 

[0 0 10] f£> *HWt-ittJf±ffiK®^.*filifci- 
Ztztbiz. ±j£<0#ia*SlcJ: •) NOx fURSijoagEsS* 

want wibftTt ft*s«*a f: F a je <e> <b *i jt ias 4: a 

»**ihi-4*ih#«**IIILTv>.&o itz, 
«fc ft Jf ±EW«.* * 4 fc * , ffi. A"f 4 
<0^Jt7) ?i ;- VOtlCliNO. £©J|XU «A-T4 

70 JRLTtNOx SrScffi-f 4N0x %J|X^JSr«HB8S^iiKrt 
IcBEBL^rtMtSMt-isv^-c, NOx ®J|X5Wlci&J|X£ft 
Tv»4S0x fi4rit5e-T4 S Ox Sflt5e3Ngfc, NOx 

St, NOx ®^Jt;i)tEA1-4^**^<7)^«it^ , J ^ 
f<7)tH:N Ox iRJRaiJ t-'RlX § ft T v> 4 t «5t $ ft 4 

sox ***fi»#*4:ax.*»oft*ias* t: f*5e*^ftfc 

$*4#S#©fc4:*fllLT^4e 
[0 0 1 1] JEK, *%W(-J:ft.f±EW«jft*J»Sti- 

X^NOx n5i|X#J<Dj&J££±#£-tir4«fc •? i:LTV>4 0 
[0 0 12] 

I^ffl] ^l#gO|&^T*i±, NOx iRJUHRU-StA-*-* 

jim^oaHSjfc*" j - >xiia»^«Jtot § (cno 

x »R#JU5lJRSftrv»4 4:lt5eSft-5SOK 

*s-ax.*>oNo, mwi *> &m. i ixm-t 4 ftaa* 

^■*!)^*<bft^K:«iSlSJ: f) *>iS^i:#lcj±NOx iRR 

t=St A-f 4 co^^it 4- — B* W U '1 y f - (- $ 

ft, COt § NOx qglRSiJ^ibSOx **fem$ft4o 
i0 [0 0 13] ^2#i<7)|§^T-(i, NOx iSTO(-jj!EA 

■RiR#JKiftlK$ftf v>4 fc*£$ft4 S Ox i**^*^ 
*fcftfc!;JaTUfcort:i: itcfiNOx iRJRfliJt-SEA-t- 
4 fi^ if 7, O^mit-hmTf 'J - >XJ43ffl»^»JtUSSS 
ft4 0 *3»l«)«Weii, NOx U5]R^J(C»itAi-4«f 
^*-x<7)^Blt75 n t - >XiimSi&teite>£ § .-NO. 
®lR»Jt-ilJR§ftTv^4 t*5c^ft4 SOx ** S K=#* 

»je*fcftfcK5eia«J:») "bfi^t #t:jiNOx w.w.m 

40 <Oia«7!) J ±#-tirL46'bft4*HNOx %J|X^Jtc»EA1- 4 

Ox *JR*|j&»ibSOx 7> ? KctU$ft4o 
[0 0 14] *4#iOftWCIi> NOx q&l|XSiJOi&j£ 
* ? #S-tir c> ft X t ft*iaJt* t: F*5e* ^ ft/ciS« 4r 

*5*ao»WCI*, NOx «JR5MU*A-r 
O^Jt^'t 7f©t^:NO< ®l)X^Jt;®J|X^ft-C</^ 
4t«^^ft4S0x fi* ? itSi4riSx.^oNOx ®J|X 

^j<7)ias4"f-t;^i-4ft*iaK* t; ? ; «;)5E*'=>ft^^S)^ 

50 iHi;v^#i:iiNOx (R«#J«>fflK**±#* L*e» 
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*u :otiNo< «a^f.sox a>m.Oi^ixi e & 

x t&l|X#Jco&j£^Ji#-tf L#><bti£ 0 
[0 0 15] 

[Htfcffl] HI *#!H-r*fc» 1 2(±b'X 

h>, 3ti«S*S, 4(±*At£, 5(±^#, 6(±qR^: 

#-k 7i±«p$t#, 8 hi^mi-o m.^ 

4 «*Mt*fr#l l3WRftlt^»*t*o 
>^ 1 Olity.%.yf h 1 2 4^Ltx7i"J-tl 3U 
&m$ti. h 1 2l*HCI±XO y 4 

ttSti&o JJMCsK- h 8 CHMC^-** K 1 5 i> 

iOW*t»l 6£^LTN0x R&lRffll 8*rt*Lfc^ 

[0016] m^WffllJ-- 7b30 lir-V v * ;u n > k? 

a- JUjipI&^x 3 i iz iorffisuggg 

SftfcROM (V- Y*>*) >-=e'J) 3 2, RAM (5 
>n7^-bx^€'J) 33, CPU (vOn/D-t 
y*) 3 4, b 3 5&£V>'ttijj#- h 3 6** 

«-f^ 0 -t-v?>^ 1 Ortt-Ji-9— i?9>? 1 0l*jco 
^JElCittajL^ai^mi±«-#^^)E*-tV9-l 9ri* 
Beestt, :oEWH 1 9 0tB;fcWEl±**J&-r*A 
DfM3 7 Sr^LTA^J'K— h 3 5 KA#£ft4 0 X 
n y h ^# 1 4 UliX n -y h A^g^T -f K 'J V ^'^S 

tttfbft, ;<oxd7 h;ux-r 2 o<om^j{f#(±A 

^Bit-t>-^2 1 rt s Eg£*t, C<7)^^Jt-t:>^ 2 1 CO 
ffi#*St±*h£-t-4AD3E!fe»3 7^^LTAA* - h 
3 5KA;!jSil*o ^-v>^l 7 OA#SK£#<Z>#&l 
*1 6l*Jt-l±J#»lrl 6l*l£»E;ft£#Hrt#XiSKJttRIL 

7tta^mE*^i--s^ia-t>-»j-2 2 7&*JRtt»t"bfL, 

3 7 Sr^-LTA^J^- h 3 5 t;A# £ tt£ 0 «W*# 1 

>-9-2 3***#tt'b*i, wcoTKia-tv-f 2 3com*ms 

A D3E1M» 3 - F3 5CA 

JjZti&o ifc, AJ3#- h 3 5l-(i«BSI@iiiSi*:£3t*> 

*»^+*iHE»-b 2 4 tmmzti 

Z> 0 -?5. tH»#- h 3 6l±2tJE-i-*IE»Btt3 8 

l t*-* jft Att; 4 *j «t tr«*Mrt*# 1 1 \zmm s *v£ „ 
[ooi7] la i n^-rrt«s«H-e(4«x.iir^:u*v» 

T^HRSt^FW T A U tmth $ *L4 o 
TAU= f • TP • K • FAF 

FAFI±7-f-hV<-/^1fiE«»****i-o 
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f6ROM3 2l*9UE*S*trv»4 0 1tIE#&Ktit8lig 
l . 0 t-£*Ui*1gHv 'J > y\*nztjt&2ti2>&&%.<n& 

mititmm^mitx n*#<4»i, bp*, m - > t & 

*K K>1. 0Uft*t(f«H->U >ri*ltztt$&$*t-&?ft 
70 <&jK<02£«&Jfctt3tfr£j»Jfc J: »> <> * S < £ -6 , BP*> 'J v 

[0 0 18] 7 4 AFlim^lz 

(±k=i. ocot#, m-timm^') > yftizmsztt-z 
-^2 ioa*«^(-«v>Tffi«fcjt*aiiffi«sjt^jEWiu 

-a?*Jfcft<Off»T*i, Zff)7 4- b's<v?niE 
«3S:FAF{±II(J1. 0 4-tp'L>i: LT±Ti* LT^ <9 , 
C CO F A F .lift-&5W« 'j7fi:il.t^U 
'J->lc^^,i:liA-r^o K<1. 0X(iK> 

20 1. 0CO4: ICIiFAFti 1 . 0(CS^$tt^, o 

[0019] «h->'J >^i*i.^«&-f^#iS-^coi«i 

7»uiJ»t*1iBiE#»:K<i0fl[7j«|g3 U^S*t4i9 
- : J9>>? 1 Orttiife^BEPMisilKtSWIlteSScNcoBI 
Sfct LT^465^*'btL-CV^ 0 BP*,, 03H^$tt*J: 
0 (C««IR «t *) ^fi*iSf«COfg;ft1Bf,1lE«T-iiK< 
1. 0, BP*>ift^7S*V->i:Stv, H^Rtltl^Sco 
B«K*Wa<Ea*tMiK=l. 0, HP*>«a*COS£B 

iei«t-ttK>i. o, Bp*,a-fr$t*«'j yftsn 

4, S^, T-f K'J >^iieB#U(±K= 1 . 0, BP*,S 
[0 0 2 0] CO-1tjE«»KliBl4U*S*t*J: 

frbtiz* bp*>, ®«^7m (tw<tw» ) izamm 

^±P*aTW**fiv>(airttjE#^K (K^l. 0) i±A 
§<£*t£ 0 BS«^7«r (TW<TWo ) t=J41tjE#a 

40 TWo ) KJ±ttIE#&K<iE3K^M#7J>e>#m$*L 

So 

[002 1 ] mm^A-x^m e\t*ir-v9>9 \sn(r> 

y 7'cof^T*^i6ROM3 2 rttcfStKS *tT v»^ 0 

m 6 itmmm. 3 <b s^m * it * ^ * <z>fta w t « 

53-cojftS^«tB&^(c^LTv^ 0 0 6 t>*^ J; 

m&m3frbffimztiz>#mifx't'<?>&BHc, coco 

««lilft!3 rtlCtt«&$tL-&*^cO^«SJt3i*U y * 
50 tc^SiJh'lfAL, *S*S3*»ib*aSft*#f5C* , ^ + 
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BJt u - > k ft * «i o 

[0 0 2 2] ^--->>^1 7r*J{CJRS$tLTV»^NOx 
(RJDHfll 8.40i£(±T7t-5:f-4rffiffcfc U COtlfliLtU 
®l;Lli*#M th'J-)ANa, 'JffALi, -fc 

>")AC s 0)4 o ft77U# 'J^^, /fJ^ABa, # 7U 
y^ACaOioiTJ^'J ±S« 7^Ha, -f y 

fcSilfc^fcilflBfl- (itffc**) <OJt£NOx «JR 
#J1 8^oaEA»WC^^O^**Jtt«:-r4i:i<ONOx 

R&ra i 8 liatA^^r^offi^Jt*"; - >o t # uii 

NOx *(RJRU i€A#fl#**<Og£???S*75 J i&Tt-* 
kRttLfcNO. ^Kffi-t^NOx OfMJffiffl^ff 
% ft*, NOx iRJRffll 8±*<0flN«;iiKrtUB«- 

% irxommtk im&m 3rti:ft»sn4 «-64to^» 

JtU-gcU SoTC^i:iiNO« "RiR^Jl 8 14** 

MS 3 rt cm s *t* $iJt ** y - ><o t # k 20 

ft*o 

[0023] ±&?)NOx mm 1 8 **H&£iaftA 

KEfi-TiUf-lcDNOx «RJR^J1 8li*gCNOx coiR 

ov^Ti±^f>^T r -ftv^ai^-t**o L^Lft^ib^co© 
Jfciii{1MB(40 7 1-^1" J; "7 ft;* il -XUX'ft*>flX^Z> 
fe<Ofc#x.(bit-?> 0 %.iZZ<7)* ij=. X-MZOV^ffflftLh 

fcoTifc^l-*rt*ffeoH;&jR, r;u*'j#JS, r;i^*u 

[0 0 2 4] BP*>, *R«S3rtUtti»**L«il^oS 

•j$jt*> ? '; ->i-$ftr»£A#MiC#".*73 s 'j -x-ft* tat 

A^*-x4><oK3!5«****rtJtzie^:L, 0 7 (A) ic 
^$il-2><i.-7t::.liL*>BHSf02 * J 0 2 - X(40 2 - <Off£ 

r-a#p t^li:#ftJ, atAS^^rxtfo 

NOIiG&P to3Effi±T02 - 3Z.I4 0 2 " bKfcL, N 
02 fcft£ (2NO + 02 — 2N02 ) „ ->;v>-e±)&£ 

*L7tN02 CO— giSlifi^P t±T*K-fbc?2XOOPRJ|X^J|*I 40 

KtRJR § flX mt' fJ^ABaOt f§£- Urft>!7 

(A) K/F$*l*<MKiltaK*>N03 - Of^T-i^JR 
SJrtCtttxff *o -co J: 7 ICLTNOx * s NOx oRJlXffl 
1 8rttl«Rl|X$*t*o 

[0 0 2 5] atA»jH^4»«5»*»|E7i»il5V»Rl9 
PtOSIfNOa «JR*|ONOx «JRH 

^j* t i&«iL4v»iH*)N02 *m®.mfti-m2fixm& 

X^coKIIS^fiTLTNOz co^a^f&T-r*i: 
a6#a*ft (NOs NO2 ) tcil^, m< LTUR 50 
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iRSUrtcoffiH-f^VNOs - t5 j N02 (DJ&X-yimUfrb 

itNOx 8*'?)NO« 7i%itl$*t*^ t tCft 

*■> H6U^?tL-2,J:ocaEASP^«"x<0';->cO)S^- 

Tsfc <0 U - > <Of££- £1& < -tiiliti t z.mx 
^^^IJt^'J-^r-iotiNOx TOSUl 8 
*>e>NO» 7$ f jfcffi$it;2>slfctcft*o 

[0026] --ft, ^<r>t£mmm.3fti<z&;gi2fi2>m. 

^.<o^mittf') vT\zzfixffi.Xffi%.irx<r>&B.i£tf 
') y f - tc ft Z> fc 0 6 UtP $ it* J: 7 K«M j&» h li&SV 
*1HC, CO«HJ?^ sIiti4*#*HC, COi46 
tPtiOlfOz - X(±0 2 - tSlDL-CKfk-^Lfef) 
ti&o itz, mxvmifx<?>&mi£tf>) yf-izb&tffi 

xvm * <r>mmmm* s m&. k&ti- * tz * kirjrjw 

75>e>N02 75 s S5c£±i tv, icON02 (±0 7 (B) 
it* J: •? i:*iHC, COt RlE LTjS7C-tt L*4> "b it 
* 0 C« i t I: Ltfi^P t <0$I±CNO2 rt 5 T¥£L 
ft < ft * t h >kfr *>>k^tN02 &mth $ it 
*o ^oTSIAS^^co^JtS:'; y^{-i-*tMB# 
KroHi:NO« ^a*J 1 8 5&><b N Ox AmtH^fi^Z. 

ttCft*o 

[0 0 2 7] BP*>, SKA»SC* , ^0^«feJt ! Sr»; 
*t f -f$&i6l-*^HC, CO#'fiiPt±002 - X 
(4 O 2 - 1 tz tz *, tc t rmfk-tir L * <b it, ^X S ^ 
PU1COO2 - XI±0 2 -^MISSit-r<£> i/ifiHC, 
C 0**^0 T v^itlf d <0*«feHC, COlCtoT^JRSlJ 

^tjjstm $ it£ n Ox *i rrmm ^ «b flpas $ it tz n o« 

y *!,Z-tfU£Mmm<On *>t:NOx 1RJRSIJ1 8(C^J|X$ 
itTv^NOx d«Scaj$it, L^isIcofettl^it/cNO 
x ^®7n?it*^46H^nt3HNOx 75 s ^tBs?it*coS: 
IflJh-f*- fc*»tf* 4: t Kft&o fTt, NOx iRJRffl 

1 8 li«x»*«>«llB**Lr^**0-t?8tAflP5t3Sr^t7> 

^it^ai^^jtuLr^NOx »Joapji 8*»?>&m 
$it£NOx tfmjt-ti.it> hfizx, LtfLZtfbffixm 

^.ffxm^MitZm&^mitlz L/c^UliNOx TO 
?PJ1 8^?>NOx 7) ? ^^H L7j*tti§itfti/.^i6{;NO 
xTO^Jl 8twiRJ|X$iLTv»*^NOx Srfeffi?**^ 

[0 0 2 8] ±i£ Ltz X 7 K >; - L<6 
?>it*i:NOx i s NO. ®JR#Jl 8tC^JR$it-& 0 
Lft77 ? ^NOx «JR*J1 8<ONOx iRiRtt^UliRft** 
NOx 8 CO NOx ®JRll6^* J fiafti-it(f 

NOx iRTOJ 1 8 life li^NOx ^nRiRLx-ft < ft*o 

iiotNOx to^ji8conox mmjjtff&m-tzm 

ICNOx "RlRffll 8^«bNOx f-t!-4-i!-S#* 
»7, -e-C0fc*{C{±N0x(RJRSiJl 8{-t'co^*cONOx 
* ? ^J|X s? it X v > £ $r Jt5c"T * £-S* ? * * e *UCON 

Ox RJRftojtje^ttuov^rUiiH-r*. 
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[0 0 2 9] V - >a^* ? «#H: L*t>htiX\<*2>£& 
£ ft* NOx S^^-r^^^tc^fiBfPfla^NOx qft 

m*m < & & <* irmffi«Fim a *9 «n ^^mj^no 

x S^if^:i"^^:*!)(l^fiB$raa»)NOx IRJR?M 1 8(1 
x RJTOWl 8(c«JRS*x4NOx fitt«BBAnfj:tSHI§I 

1 0I*IOjf6*tJET-t oTftX1~&^ i:^T*§^OT*#f5 10 
*) NOxfW 1 8 UiRJRSft&NOx 

OrtOi»WffPM4:«H|plte»cNOH&t3Sr 
£o KoT*»W»cJ:**|fc«-eJ±J|lffl[l»BS«)NOx 
«JR#J1 8 K«JR3*L*NOx fNOXAiiftSEPM 

vlONOx iNOXA^PMfiiVNOHStLrias 
(A) CSt7 7 yofWROM3 2rt(lCti5il 

^i* f **t4« mens o nox to^ji 8^ 

^Scffi$tt^>NOx *tf*i|*U ffl*Jfca*y 
Uf|.ti:i*IHIi»)NOx KflXSU 8^t$Cffi£*l&NO 

*«i«HBI«E»:Ni:-9— >^ l 0rtOj»WEPMt 
OW-etorfta-r^^fc*^*, Soti8 (B) U 

£*i&NOx iNOXDiiN ■ PMi^l < JO 

0- e0 8 (C) ^^Stt^i^H^fiBfMS^NOx 
JRSJl 8*^ffiffiSit^NOx iNOXD(iK(7)l^ 
# <*4 1* *o CO#fiB#H^ 9 NOx 

1 8^«bttB?li*NOx iNOXDfiN • PM<t KO 
BfttLtB9 (A) i:^f'77'/OiWROM3 
2l*IKKfSSivrv>&o 

[0031] nox mxm 8oaae**st<*4 

-cnox mm 1 8*^ on Ox sscm^^Js*-r^o c. 40 
<o»£\ NOx «mjowi 8oilflEtt«*ap»«^uifc« 

1- £<D-C[U9 (B) J: -9 KNOx JfcffisgK f 

tt*Mi^aTE*«iii<ar*«ir** fctN 

Ox i&m^K f *:#«UA*tfc»-fr*ZI±J|tttWIBa«JN 
Ox iRJRftJl SfrbWt&Zti&NOx fiii09 (A) (I 
tf£*l£NOXD£ NOx Stffi^K f iOftl^^tl 

[0 0 3 2] ±a L£ J: $ y - L* 

•cafe* ft. 3mffi«jtoa*«x«4y yfawt^* -50 




70 

«HtL*e>*Lfc4: #tc(i*.ffiB#rfl^ *)<ONOx Jfcffi4ii 
Kf • NOXDT'S^$iL^>c7)T-NOx IRJRIM 1 8 iZfR 
iR$fLTv^i:|t5E§ti*NOx ISNOXIi^fS 

[0 0 3 3] 

2N0X=2NOX+N0XA-Kf -NOXD 
WiELfcJ:oUy->«#jR (K<1. 0) jW»«*L 
tf>fc*LT*/*&i JlZliNOx fflOx ®i|X#J 1 8 (cqRJR 

att^it^a^ (k=i. o) xitvv+m. 

^% (K>1. 0) **«fe**L*f>*L-cv**i:§(c(iN 

oirjr9ji 8^e>NOx **tttaeii4o aotu->ii 

^^rtTOfcLTfrfctL* tNOx »JR#J1 8 0NO 
x RMW*BULt9:ti:ft4o 

U<t ^UteWT^idl 1 0 £ 9 C'J - >»-Mt 

v^NOx *2NOX* r ^i65E*f>*Lfc« ! #*N«.x £ 

ax. ?t s imgyfcs 3 i*i urns znz a*»coffi*sjt 

&y v + iz-th KLTv*4 0 »^Offi«Jt*y * 
fCtSfcNOx «JR#J1 8*»?>NOx *«5ftffiS*L4fc 
i6(:2NOX liftftK*^ U 2NOX t^TEB »N« i n 

[0 0 3 4] tC^7& ? S^**^*UiiSOx ^iilt 
i^f9, S Ox tWJl 8C(iNOx»l}^^< SOx 
fciRiKSfL&o :ONOx «JR#J1 8— OS Ox Oi&lR 
> *-XAtiNOx OKJR,* rt-X^£ Hi; 
x.<b*i*o EP*>. NOx 0«JDL*rt-XA*ttWLfcfc 
ltl?IW:{ift±t:fiiP t *J J: W/ty * AB a SrJISp 

AflNR^^o^*»Jt* f y - SU(i»*02 tfOz 
- OJB-Cfi^p t ofElffcf*#L-Ci5»K «A#MC#x 
*OS02 liS^P t OftHT'02 - hJRl^LTSOa 

fbS^oo®lR»JrtliKJR§ixTK^<y ^B a O «h 
jB-frL «K^t>S 04 2 - OJBt?!RJR#JrtUt6 

>Ba 2+ t|S^LtiKfiBaS04 Sr^ffi-T^o 
[0 0 3 5] L^Lia t ?>^Ott»ttBaS04 (i^S? 
Lr*b<, NOx RJD0H1 8 0«JS*«ftv^t ICttNO 

otnox irjix»ji 8rtuii^w**igja-r*nottTie 

ISBaS04 mn:i:i:«:0,llf<U«f|lll# 
Ilt^ContNOx ^TOJl 8^RiRL^4NOx 

i^isT-r^-^^^^o fctNOx mini sum 

IRHNOx f^^STl^^HUNOx IRJR 

(iNOx fMl 8i:^OS6(7)S0x tfWNLZIXX^ 
Zfrimfc-? 2>-&W&$>2>o *i::oS0x i®i|X4<7)« 
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[0 0 3 6] N Ox WNM 1 8 OiaJKri*&v» t # t-ti 'J 
^•tirL^'bfLi o t i> SOx (±NOx M]18« 

m <o mm m as ? & s o » * >t & 

BfK^^NOx KJR5?J1 8t-ift«$it*SOx firt ? i#*: 
U * fcfMBIEabP* < ft -611 t'*ffiB#wa •) fKMri> 

Ox 8icisMZ5K4S0x &miz-r& 0 -^x 

*fiBfW^l9NOx ©IRSJ 1 8 lzW.i[lZtiZ> S Ox #S 
OXAIiil 1 (A) IZTfiZtlZXiiZTAU • N (B 

[0 0 3 7] — N Ox n£iR#J 1 8 OjajS^ftv^ fc # 

i:^StNO« 1 8jJ»<b S Ox A%ttS$*t-5^>l 

ONOx mW\l 8i»f)ttffl5il4SOx *# J *I*U 
^Jtrt J 'J v *- J: & & 13 fiMWllS 0 N Ox i&JR^J 1 

BP*>iRA^*li«WIIteftN 
1 OI*H-«fe*t)IPMtcomr*toT'ftS1-^-<k^t : - 

fetil 1 (B) t-^SJt* J: -7 tc#f£B#W^<9 
NOx QRJR3J1 8^<bfefii£*t.2>SOx ISOXDIiN 

^K^tttlttrSLTV^OT-^l 1 (C) 

(-*feB#raa»)NOx «W5«iJl 8^<btttb$*L4S 
Ox iSOXDIiK<Ott#*i <%2>lib**8±-f2> 0 C 
<7>mfi:B#H^ 0 NOx fRSJl 8*>?)tai?jl4SO, 
*S OXDIiN • PMt KOGI&i LTi 1 2 (A) 

mir-r y ■fcor^X'^-ib ROM32rt KiBfg snt^i., 

[0 0 3 8] i fc, iftiE L7t «t o iCN Ox ®.Hm 1 8 1*1 
tCfc^T^JcSft^i^llB a S04 ttfrmL-fb^tf 
NOx ©JRffll 8<0iaJS* f NOx RfclftftJl 8HJ:l9 3ci 

«bm * > s 042- &so3<nM^mmfrbWt.mzti 

2>o wOJirg-, NOx I&JR3J1 8<0iajS**4 5 0V&± 
HfctUfNOx 8<Oia«^ ? ii5< ft^Ut'NOx 

SMXMl S^ibJScffi^jn.iSOx o 

t:ot^ NOx mtmn 1 8«igsii#^*'xiaTE 

■Cft*"f*-t7»«-CS*«)-CBIl 2 (B) K7pS*t&J: 
?i:SO, Jfctti^K g(iTE<TEo "C*I±^T-* ») , T 

ftotso, jfem^Kg^^isnAtt^-g-u 
j±jmm#w*s on o« ©ran s^^tttusitisox 

4i±H12 (A) C^Sti4S0XDtS0» &£ii*K. 
[0 0 3 9] ±iEL^«tot;*&B#ra^»)<^SOx i&JR 

S^soxAT-s^^tt, *fi:a|«it)tf)SO< Jfcffifi 

liKg - SOXDT-jgfeS.tL^(DT-NOx iRJK*J 1 8 tc 
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«JRS» v irv>44:it5tS» v L-5SOx t2SOXU*S;-C 

2SOX=2SOX+SOXA-Kg • SOXD 
:wSO» 0«5tiRlR*2 SOX(i^ft l)JSR^U*4i>7t 

Uli*W<OjfefT ESt^BSMoJUjEISIBJ* S Ox (OJtJgK 
JRS2 SOXtLTffl^;tiT-i4. 
[0 0 4 0] ^tclll ZfrbWl 7Sr#ILooSOx 

<Oi!dcai^rfticov.riftWi-*o Hi 3 f±u ->il£-^<o 
70 *»«S*fifoTv>4i: §t-SOx *2 SOX7> s i1=#iS 

<fc 0 tS^t^Lrv>4o TESTE. cotiKfi 
a-^CW^BJt* 'J -y f-{Z-rtH£ NOx IRJR^J 1 8 
SOx 7>*Ktm$4 v t«&o ftoT^<7)i#^-C(iSOx S2S 

o xjws*s..x tttx* t «-fr^o^*»jt**aiir^ 

m'j7fi:irStNO< 8^6SOx 
m^tt^cOT-S S OXIi^L, SOx iSSOX^T 

20 izmzti&o 

[0 0 4 1] Ull (C) *»<b*3*»4 J: o t^l^O^ 
BJt^S^^BitO t § tZ(± N Ox^ilX^J 1 8 t5» e> S O 
x *M?nf, NOx flftttajl 8^6 SOx ^r«Cffi$ 

ftv>o L3S>Lft**?>ia-&Aos**jt**i 0 y^i-L 
-cfc-e-nicjttRiL-csox * ? &m$tt^t>ttT*(±ftv^o 

■?x*5kmzx.z>9kifcmx-\zm 1 3i:^?wiics 

[0 0 4 2] HI 4 ii'l ->ii^<0^«t?:fif otv>S 
ticso« issox^fis... tftO, c<ot 
^S^*"^aTE**S:5eia*TEo «fc •) ifiv^-^S:^ 
LTV>5 0 T E < T Eo Smirft-^O^JtSr'J 
7fi:LTiNOx i^iR^Jl 8i>isSO« ^JftffiStt 
-f, NOx cRrai 8^f>SO> ifotiiZ-itZfzitolZi* 
SOx ^JRffll 8<OiaK^^5< Lftltttlfftf,ftv. 0 * 

zx'*%miz£2>2kmmxitz<7>t z&x&meimn 

NOx ®rajl 8<&»af«rJi#$-£*J:-7ULTv»*o 

[0043] u% T?i»ffl»tt«)a^ u f ^is-& 

t if* iST E (±±#f ^> * ? 'J - > 

Hi" L * h ti X v »4 t i U jft AB#^ » S: iS "b * -6 t *iAc+ 

^> urmm^ < , «oT')-> L»^n 

50 &-KKfm0 imblttzt UtTE>TE. tft<aftv» 
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m&tf&ho ZZX^Wizzz^faMxitmi 4 iz& 

m^mitx *) *>**y 7fcitNOx mmi8frb 
so x ^-essox^SBin [ztt&tw, 

U y^tC^tiT^EI 1 4 0|j(^T^£tl& J: d tc— 
fflA t flCTE>TEo lZ%b%fr<>fzm£'lZi±&<Xf% 

[ 0 0 4 4 ] m 1 5 li»ffi«JfcO*^0^*fro 

^J^Ltv^o TE^TEo Otii:ttft^OSi 
Jt*y ^U-TtLlfNOx ©JRffll 8^«bSOx ri*Jfctti 
Zix&o fSot:^M(:iiSOx l2S0Xi*Sf 

^y y^^^x.tbtt^o a-MCOffiiSJt^^y 
Ci^tNOx fMJl8^^SOx Ti^ftffiStLi^T 
2S0X(i«^U SOx ISSOXiTBtS.in S 

-e«^i-& t m^<ommitTbmimmmBMzm s n 

& o 

[0045] ei i 6 tta«rffl«Jtoa^^««*ff o 

mt^CSOx *2 S OX3W#*S»ax 

cot ^S^^iftTETjfK^iaJSTEo iOiffifc^a 

^SLtv^o T E < T E© 

M'JyfCLTtNOx IRJRM 1 8ri**> SOx 36«ttffl 50 
NOx KJR#Jl8^?>SOx fciftttJ A 

tztisox mum 8<7)ssiiS< l&h-*u;f&£>& 
Eo iz^&t^zm&^&m&imm&Mitxfzb*? 

-t±\ ^t2SOX^S»in lz&&t*'Xl%Wle<7>&A 

vtm* / frittz> tmzm^^mitintmm^Bit 

[0 0 4 6] SHii'J y^a-&JKo*S*tffo"Cv^« 

If^^STE^fiSTEo J: 0 tftv^t^ 
Ltv»4o , i7fi&^«HToTV^^TE> 

t Eo tz^oTv^tttf s s oxit$8,&irz><nxz<Dt § 

SOX^S»an i:^l.:i:(i^<, fctSSOX 
^Soan <h£&0(2TE<TEo ^hlti^o lOi 
&{Zlt&XftM0&mftZtlXTE>TEo tZtl, ^ 

[0047] a»ffi«sjtoa^jRXttu v^m.^ 
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ii«(iTE>TEo tt£h 0 L*LM ? 5)»^:J:ot 
ii T E > T Eo <h &<b&t>C t 4 * 0. fi£oTgtt£B 

«Fffl^ta*L^tstc-je«FmuTE>TEo t*«b 

tzfr^tztZ iz t iffi**jfco y y ?-ftij ftp £ Stjh-t ^i^C 

m^z^x^x^meimALtzt^iz—^mm\^^z 
t e >t Eo t*h%fr<otzt ^Kitsxnm^mftft 

[oo48] ttz, m*frhfrfr&x.i\zmm&~rmz 

otscisox^s.an ttztitfmi s^iai 7t: 

tiSo »»LfcJ:oUy->«-ft«Xtt3Mlffl«Jtoa 
^*«««*L*fe*L"C^*»-fr»;*v>r SOx 

-r^ k » izim^^mittmm^mitx 

7>f-K/^y?fMftP£*L&o frZXi-ftytblzmi 8 £ 

-=>^xmwtz>o 

[0 0 4 9] HI 8 lzmZ1%& X n U£*SJfc-fc>*2 1 

(i»Mtt*y -yfoi £u(io. 9 (v) s«<otB2>* 

JEVSrH^U S^ ?l J->OtlC(±0. 1 (V) 

■9-2 i om^fg-^ti^-rfif t>ti&&Bit<?>y * - K'* 
y *»J«l*^LTi$iK EI 1 9 5gB# 

[0 0 5 0] Ell 9*m&'fZ>tZ-f%)#)l i zXTvy 9 5 

^T77°51 {ZM^X^mit^>^-2 1 <7)ffi*lEV^ 
0. 4 5 (V) aJSO*2»«ffiV r J: 0 <>/hSv>^5^ 

ri**!iKU£*L£o v^vrot^. apt>ffl*jt* f y -><7) 

L^l ^tfetr'-f *y > > b ^tL^>o ^777^5 3 
-etir-V U-f ^7^> MCDL^MtTDRJ; »9 t>/h 
$ < iro/c^S^flJSIJ?^ CDKTDRCiofc 
t ^(ZiiXT-y 7^5 4 IZMA,XC DL^TDRt Lfcf* 

^T77°5 5 dilifo t^oTEli 8tc^$n^> i^:v 

-tirt^^tL. ^:v^T-CDL(i«/hffiTDRUjtJ#$n. 

[0 0 5 1 ] — >V> Xf'^S 1 Ui3V^TV>V rt* 

6 (CiiA^T^ u>f ^7^> HiCDL**l/itt 
-f >*y ^ > h $tt^>o 7 7^5 7tlif>f w 
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HCDL^fTDL £*) i>±£ <%^tz 
fr'SfrfimWIZtl. CDL>TDLll&o£<h 
77^5 StCitA^CDL tTDL <h Lfcfe^T y *7° 5 
5Uittr 0 portal 8U^^ti^J:9(:v>Vr(:i 

[0 0 5 2] x-r y "7*5 5-C(imr(l]O^L31-*f ^f^;u^^> 
4^(11 ^Wl^ >f ^;K7)B(Ct-V l/^->>hiCDL(7) 

£ft&o f'^^-)>MCDL(7)fffffigU:i: 
§ IctiX -r y 7" 5 9 Kit A^-CIE;** 'b*— cORfcrt^N 
BP t> 'J * ^ frh y - > ^co & a*5rt*a f *J 811 £ ti 
& c U •yfi^'J-^iOReot ^(Ciix-r y 7*6 0 
H3tA,-C7^- K'<7 ^1iiE«ftFAFU'J yf^+y 

UFAFtt'Jyf^+y/tRSR rtflt ABU*** L 

#Uii*x7 "7° 6 1 [zm&X"F AFfrh')->**v-f 
ttRSL* s **Six, *r< tTHl SCSJWJ:^: 
F A F tt U - > X * 7 yiR S L Aftt L* 

[0 0 5 3] — X-r 7 7*5 5t:j3^f>f W # ^ 
f" 7 7° 6 3KjtA,T-:7>r- hV<y ^HtjEftftFAFKU 

^smki r (ki r< r s r) tmmztt, m< 

LTH1 8 ItZmZiiZ £ i i:F AF liffe* iiif^L*!? 
<b*l&o — CDL>0<7)£ §tz(ix-r 7^6 4 Kit 
^FAF3i>fcy->«5MtKI L^MJt^tt, #r<L 
Til 8 l,Z7f;2tlZ> X n \ZY K¥\$'fe*\zW>^\^#>% 

[0 0 5 4] z<7)£o&y 4 -b~'*y?»mjjfeiW8 
nfcHl8 J: n U«x.JSrSj»Jt36*— B#ftK 

'J->C^o/:HT4:ii(:<J:otFAF S 
(t&v*-fc -9 U-T^C t#"el4o a 2 0 (A) lifflBUfc 

t §*IRO^«SJtiiai&S«SJtl 4. 6tWLt±T 

1&£«J£14. 6^^ 0 CttCWLTE12 0 (B) it 
y y*-»5MtK I R^J->»*tK ILJ:H*I< 

y -e---e*%^^j:^#ijs0ijr*(iy 
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[0 0 5 5] fc*5, £«it<&¥^tt*3tt£«JtJ: 9 i> 

^y y^di-^tiiid i 8 u^$tt^> y 7fx^7-/ 

fRSR?:'J->^^77lRSLi:«^ < LT*> <£ 
!TDLJ:^^<LtU^o 12 lfrbm2 6 

[0 0 5 6] [12 1UJ:0TH2 2 Sr#ffiCt4 fc i rtO» 
aryyi 0 0 Hi3v>TH2 KTjrt^ y 
70 3H-«*fB#BITP***m$ix^o ^Wfv^l 0 IT* 

ifflsc^fvy^f) 'xnm e m s n * e &v * 

^f77'i o 2^tt^aiEWt?*or«mo§ww« 
flfjfc. $ fix S *i & 0 *»«-ott^**«Pjh 

$*iTv*fc^fc SmiX-r-y^l 0 3 Ui^TTM 
x^7f 2 0* f *>t»*4*»5i\ ID^>xn y Mu#i 

K^X-f y^-2 0^t>tiv^§(:ii^r*yri 0 5 

20 -HJEftftK^JtaStt^o *Wf77'l 0 6 (lit 
tr 0 — Xt77°1 0 3t:i3i^7^ K^X>f y * 2 

0 34«*>uftofcfc Ii:ii^fy/l o 4 KitA,~CK = 
1. 0 £ ^nfyyi 0 6 Kit fr 0 
[0 0 5 7] Xr77'l 0 6mfIfttK^l. Oi 
0 t*Sv^5^*]g||S*t*o K>1. OOi:^ BP 
%U yf»*iltiftt^k*i:i«7y^l 1 OC 
Jltro ctttc^tLTK^ 1 . 0O<h^:iixf 7 7 e l 0 
7 HilA,-eK< 1 . 0-C*A^5^***JgUS*t&o K< 

i. ox%^t%, w^mmmmitvm^imm^ 

30 § t ZlzitXr- y 71 0 9Ujltfo — ^> K< 1 . 0O 
10 8 UJttfo 

[0 0 5 8] Xfyyi 0 8 (CTp^tL^^JtW 1 O 
;W-^>(i[il2 3i3J:(>l2 4 K^$*LT£*K ^f7 

40 ^)<0^-f>^7t^t^77 7^1 1 1 izmtto 

[0059] ^77^1 1 1 xit&Rizm^xm&mzi 

WTAU^*iil?W 0 
TAU= f • TP • K • FAF 

^^777^1 1 2"CttK<l. 0t**l>^§^ ? |J 
80Sii4 o K<1. 0Oh^ BP*>y->?I^O^ 
#ffbtLT^4t#i:ii^f7yi l 3HJl^-eEl8 

(a) n^-r-T^y^^NOx mm noxa**iwj 
s tt. ^^f^T y -r i 14 ^cit^■ell 1 1 utk-t s o 

x tJRISOXA^*ai?^o *v^fy^l 1 5 
50 tliNOx iSctaSNOXD***4:$tL. ^tX7 7 7 J 
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1 1 6T-tiSOx ftffitSOXD^t?tltXT77' 
1 1 7 tljltfo 

[0 0 6 0] :nWfltX77 7°1 1 2Cio^TK^ 
1. OT-**fcflgUS*uti:S, BP*>3tta«Jt*>«^ 

j*x<4 u y ^»^tj*««-£ l *!> e> ttr & t s ti i± ^ 

■r y 7*1 1 8 UitA,T*[H9 (A) C^fv^^^NO 

(B) KlTjrTNOx M$K f a*#ffl3*L* 0 *V»-C^ 
■r y 7"1 2 0T*iiHll 2 (A) C^t-7 7 7>^SOx 
ftiiiiSOXD##fflgfL, ^nf77'l 2 1T14 

gii 2 (b) ii^-rsox mmmKgtm&zti&o >k 

v^f7 7 P 12 2^NO x BRJR*NOXA***t $ 
*U ^Xt77'1 2 3"C(iSOx f&lRiS OXA# ? 
^tXf-yri 1 7Uiltf 0 
[0 0 6 1| ^777^11 7"C(±*AU*^riRJR$it 
Tv^i:«5g§fL^NOx t2N0XTO^tl^ o 
2N0X=2N0X-N0XA-K f -NOXD 
^fXf77'l 2 4t(iSNOX<0f*l)^§W ? 
fflglJ£*U SNOX<OOt§C(iXf7^1 2 5 Hit 
A,-C2NOX=0 LtztklZX-r- y 7° 1 2 6 Hiltfo * 

wsox t2Sox^*ai?tL^o 

[0 0 6 2] 

2S0X=2S0X-S0XA-Kg • SOXD 
^nf77'l 2 7"C(i2SOX<0-C*^^***IJglJ 
$*U 2SOX<0<OtJCIi^f 7^1 2 SKitA,-? 
2SOX=Oil/:tCllt^^^^Tt^o — 
yj. Xf77 , 1 0 2 (Ci3V^T^Oft*&* ? ffjh$*tTv> 
^i:fli$ti^^^:(iXT7yi 2 9 ^liI^-C^£iE-r 
£'^'lh77^rt ?, ;-lr y h $*u ^-c«It^^;^^ 

[0 0 6 3] ^:@2 3 i3 J: ^[3 2 4 S:#BB LT U — > 

-^>tlov^TBi^i-^o HI 2 3 43 4^112 4 *:#JHi- 

'J-t7h $iltv^(7)tXf 7 7^2 0 1 IZMAs-CS Ox 
■7^^2^-tr y hSiLrv*4^5^2pJgiJ$*L-6o SIS' 
SOx 79^2li , J-fe *y h $iiTv^OT*XT y 7*2 0 
2U5iA,-csOx 75^1^7 bZtix^&fr&frtf 

*lJgiJS*L^ 0 «#SOx 7 7 ^ 1 li U -t 7 h $ ttTV^-S 
OT^T7-/2 0 3 i:yt>7°t^o 

[0 0 6 4] *t- y^2 0 3 -Cii SOx g2 SOX** 
#ilSmax *»x.fe^5*^JBiJStt4 0 SSOX^S 
«ax <0 4:£l:H4;*r * 7^2 0 7 KiiA,-e7 7:rF7& ? ';-fc 

y h £*i& 0 fct:ot &\z\*&mit<ny 4 - hv^y 
*»J»(4frfr*i&v\> 0 8T*(47>f- 

K'<y**£4M*FAF**l. 0C13eS*i4 o *v*»C 
^f77 9 2 0 9t*(JNOx 7 7^*H: y h ZtlX^&fr 



75 



^^777^2 1 OUiitfo ^777^2 1 OtliN 
Ox l2N0X^ft§lN B ax S:a£7t:**5*^*!lgiJS 

*l&o SNOX^Naax Oil §(-(4|2|2 20X777*1 

[0 0 6 5] Xf7^2 1 0(Ci5V^T2NOX> 

Nmax U&ofcfc^JBfStLfcfc §tc(4*-r*y 7*2 1 1 
iHA/TNOx 7 7^ ? -b7h§W 0 NOx 7 7^-t 
y h ^tl^t^t&m^-^ ^iK*liX77 7*2 0 9^<b 
70 ^-r y-^2 1 2U»^MIE«ftK**l. OiH*^ 

>3»»*>U *y^K«H££<b*L* 0 ^7 7^2 1 3t 
(iNOx ISNOXi^RfNiin 4 «3 fc/hS < fcofc 
^S^***!lglJStL^o 2N0X>Nmin OPflJ4*T-<y 
lll^y>>7*U SNOX^Nmin t:^^tXf 7 
7"2 1 4 tCjtA,-CNOx 77W-t y h Stt&o fto 
T2NOX>Nmax tm 1 0 d^Sti* 4 n 2 

Nox^N«in ti^^s-crft^o^jt^ 1 ; <y?-ic£ 

20 [0 0 6 6] — /V, ^77 7°2 0 3 C^^TS S OX> 

Saax iZte^tztmWiZtl&tXT- V?2 0 4 l^t 

»ftfi-fc>*2 2 U4 !)3Rtt**LfciJMl^ilTE**« 
SSSTEo 4 0 fcJ»v^»5*»35«R|gys*L* 0 T E > T 

Eo <7)t£{z&7,7-v7°2 o sujia^sOx 7^1 

J^-t^Jtl, TE^TEo Ot^:ii^T7 7 f 2 0 6 

uiiA,-esOx 77^2^ y b £*i£ 0 

[0 0 6 7] S Ox 77^1^7 hZtl&t, BD^T 
E >T Eo 0 < h^tC(4^T-»y7 p 2 0 2*^^77/2 1 

^T7^-K/<7^iII&FAF^ffi?^ S«Slt 
7*- K'<-y *fM»**BBte$ft£o ^n7 7"/2 1 
6-e«4»iE«»K* t i. 0i:i56Shi o *^xr7 
y2 17tliS* , j7f»*ttKIRo h-Sttki t 
Oft**'; y^-m^ffiK I RtStL. ^«7 7 7 P 2 1 
8T*{iSi|'J-yf*ttKILo ^*b— 5g«k 2 fczSIT 

•y^»4MlKIR**if**L*?>ii, -J-^MKI 
L L» *b *t4 0"ea^Offi«Jfc(43Mrffi«Jt 

40 4 IJ t-^-^'; 7fC7^f - hV<!/ PftmZtl&ZtlZZ: 

[0 0 6 8] ^t'X777 4 2 1 9T'(42 SOX^S 

.in Hfto*:*5****flgOS*t*o 2SOX>S«in <7> 

i:§(:(^77yi l ncvty^l, 2S0X^s 

min VZt*Z>}l7.7-v-f2 2 OtC^T-SOx 7^^1* ? 

U* *y h ^v*r-;*xy :7*2 2 1 icj^-esox 7 
7^2^U-t7 hSU&o ^T2SOX>S.. x 
o/:tli:TE>TEo T^^>i:@13t:^t«t?(:a 
^ftO|g^Jt(42 SOX^S.in Ui^tWJyf 
50 <h^ti^o 
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